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WASHINGTON  23.  D.  C. 

April  30,  1962 

Dear  Mr.  President: 

As  requested  by  your  letter  of  July  31,  1961,  ve  have  reviewed  the 
experience  of  the  Government  in  using  contracts  with  private  institu¬ 
tions  and  enterprises  to  obtain  research  and  development  work  needed 
for  public  purposes. 

The  attached  report. presents  our  findings  and  conclusions.  With¬ 
out  attempting  to  summarize  the  complete  report,  we  include  in  this 
letter  a  few  of  our  most  significant  conclusions,  as  follows: 

1.  Federally-financed  research  and  development  work  has  been  in¬ 
creasing  at  a  phenomenal  rate  —  from  100  million  dollars  per  year  in 
the  late  1930’s  to  over  10  billion  dollars  per  year  at  present,  with 
the  bulk  of  the  increase  coming  since  1950.  Over  80  percent  of  such 
work  is  conducted  today  through  non-Federal  institutions  rather  than 
through  direct  Federal  operations.  The  growth  and  size  of  this  work, 
and  the  heavy  reliance  on  non-Federal  organizations  to  carry  it  out, 
have  had  a  striking  impact  on  the  Nation' s  universities  and  its  indus¬ 
tries,  and  have  given  rise  to  the  establishment  of  new  kinds  of  pro¬ 
fessional  and  technic/il  organizations.  At  present  the  system  for  con¬ 
ducting  Federal  research  and  development  work  can  best  be  described  as 
a  highly  complex  partnership  among  various  kinds  of  public  and  private 
agencies,  related  in  large  part  by  contractual  arrangements. 


2 


While  many  improvements  are  needed  in  the  conduct  of  research  and 
development  work,  and  in  the  contracting  systems  used,  it  is  our  fun¬ 
damental  conclusion  that  it  is  in  the  national  interest  for  the  Govern¬ 
ment  to  continue  tc  rely  heavily  on  contracts  vith  non-Federal  institu¬ 
tions  to  accomplish  scientific  and  technical  vork  needed  for  public 
purposes.  A  partnership  among  public  and  private  agencies  is  the  best 
way  in  our  society  to  enlist  the  Nation's  resources  and  achieve  the 
most  rapid  progress. 

2.  The  basic  purposes  to  be  served  by  Federal  research  and  develop¬ 
ment  programs  are  public  purposes,  considered  by  the  President  and  the 
Congress  to  be  of  sufficient  national  importance  to  warrant  the  expendi¬ 
ture  of  public  funds.  The  management  and  control  of  such  programs  must 
be  firmly  in  the  hands  of  full-time  Government  officials  clearly  respon¬ 
sible  to  the  President  and  the  Congress.  With  programs  of  the  size  and 
complexity  now  common,  this  requires  that  the  Government  have  on  its 
staff  exceptionally  strong  and  able  executives,  scientists,  and  engineers, 
fully  qualified  to  weigh  the  views  and  advice  of  technical  specialists, 
to  make  policy  decisions  concerning  the  types  of  work  to  be  undertaken, 
when,  by  whom,  and  at  what  cost,  to  supervise  the  execution  of  work 
undertaken,  and  to  evaluate  the  results. 

At  the  present  time  we  consider  that  one  of  the  most  serious  obstacles 
to  the  recruitment  and  retention  of  first-class  scientists,  administrators, 
and  engineers  in  the  Government  service  is  the  serious  disparity  between 


governmental  and  private  compensation  for  comparable  work.  We  cannot 
stress  too  strongly  the  importance  of  rectifying  this  situation,  through 
Congressional  enactment  of  civilian  pay  reform  legislation  as  you  have 
recommended. 


3*  Given  proper  arrangements  to  maintain  management  control  in  the' 
hands  of  Government  officials,  federally-financed  research  and  develop¬ 
ment  work  can  be  accomplished  through  several  different  means:  direct 
governmental  operations  of  laboratories  end  other  installations;  opera¬ 
tion  of  Government-owned  facilities  by  contractors;  grants  and  contracts 
with  universities;  contracts  with  not-for-profit  corporations  or  with 
profit  corporations.  Choices  among  these  means  should  be  made  on  the 
basis  of  relative  efficiency  and  effectiveness  in  accomplishing  the 
desired  work,  with  due  regard  to  the  need  to  maintain  and  enlarge  the 
long-term  strength  of  the  Nation1 s  scientific  resources,  both  public 
and  private. 

In  addition,  the  rapid  expansion  of  the  use  of  Government  contracts, 
in  a  field  where  twenty-five  years  ago  they  were  relatively  rare,  has 
brought  to  the  fore  a  number  of  different  types  of  possible  conflicts  of 
interests,  and  these  should  be  avoided  in  assigning  research  and  develop¬ 
ment  work.  Clear-cut  standards  exist  with  respect  to  some  of  these  poten¬ 


tial  conflict-of-interest  situations  --  as  is  the  case  with  respect  to 


persons  in  private  life  acting  as  advisers  and  consultants  to  Government, 
which  was  covered  in  your  memorandum  of  February  9 j  1962.  Some  other 


standards  are  now  -widely  accepted  —  fcr  example,  the  undesirability  of 
permitting  a  firm  which  holds  a  contract  for  technical  advisory  services 
to  seek  a  contract  to  develop  or  to  supply  any  major  item  with  respect  to 
which  the  firm  has  advised  the  Government.  Still  other  standards  are 
needed,  and  we  recommend  that  you  request  the  head  of  each  department 
and  agency  which  does  a  significant  amount  of  contracting  for  research 
and  development  to  develop,  in  consultation  with  the  Attorney  General, 
clear-cut  codes  of  conduct,  to  provide  standards  and  criteria  to  guide 
the  public  officials  and  private  persons  and  organizations  engaged  in 
research  and  development  activities. 

4.  We  have  identified  a  number  of  ways  in  which  the  contracting 
system  can  and  should  be  improved,  including: 

-  providing  more  incentives  for  reducing  costs  and  improving 
performance; 

-  improving  our  ability  to  evaluate  the  quality  of  research 
and  development  work; 

-  giving  more  attention  to  feasibility  studies  and  the 
development  of  specifications  prior  to  inviting  private 
proposals  for  major  systems  development,  thus  reducing 
"brochuremanship"  with  its  heavy  waste  of  scarce  talent. 

We  have  carefully  considered  the  question  whether  standards  should 
be  applied  to  salaries  and  related  benefits  paid  by  research  and  develop¬ 
ment  contractors  doing  work  for  the  Government.  We  believe  it  is  desir¬ 
able  to  do  so  in  those  cases  in  which  the  system  of  letting  contracts 
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does  not  result  In  cost  control  through  competition.  We  believe  the 
basic  standard  to  be  applied  should  be  essentially  the  same  as  the 
standard  you  recently  recommended  to  the  Congress  with  respect  to 
Federal  employees  —  namely,  comparability  with  salaries  and  related 
benefits  paid  to  persons  doing  similar  work  in  the  private  economy. 
Insofar  as  a  comparability  standard  cannot  be  applied  —  as  would  be 
the  case  with  respect  to  the  very  top  Jobs  in  an  organization,  for 
example  --we  would  make  it  the  personal  responsibility  of  the  head  of 
the  contracting  agency  to  make  sure  that  reasonable  limits  are  applied. 

5-  Finally,  we  consider  that  in  recent  years  there  has  been  a 
serious  trend  toward  eroding  the  competence  of  the  Government’s  research 
and  development  establishments  —  in  part  owing  to  the  keen  competition 
for  scarce  talent  which  has  come  from  Government  contractors.  We 
believe  it  to  be  highly  important  to  improve  this  situation  --  not  by 
setting  artificial  or  arbitrary  limits  on  Government  contractors  but 
by  sharply  improving  the  working  environment  within  the  Government,  in 
order  to  attract  and  hold  first-class  scientists  and  technicians.  In 
our  judgment,  the  most  important  improvements  that  are  needed  within 
Government  are: 

-  to  ensure  that  governmental  research  and  developnent  estab¬ 
lishments  are  assigned  significant  and  challenging  work} 

-  to  simplify  management  controls,  eliminate  unnecessary 
echelons  of  review  and  supervision,  and  give  to  laboratory 


directors  more  authority  to  command  resources  and  make 
administrative  decisions;  and 
-  to  raise  salaries,  particularly  in  the  Higher  grades,  in 
order  to  provide  greater  comparability  with  salaries  avail¬ 
able  in  private  activities. 

Action  is  under  way  along  the  first  two  lines  —  some  of  it  begun 
as  the  result  of  our  review.  Only  the  Congress  can  act  on  the  third 
aspect  of  the  problem,  and  we  strongly  hope  it  will  do  so  promptly. 

****** 

In  preparing  this  report,  we  have  benefited  from  comments  and  sug¬ 
gestions  by  the  Attorney  General,  the  Secretaries  of  Agriculture,  Commerce, 
Labor,  and  Health,  Education  and  Welfare,  and  the  Administrator,  Federal 
Aviation  Agency,  and  they  concur  in  general  with  our  findings  and 
conclusions . 


/s/  Robert  S.  McNamara 
Secretary  of  Defense 

/s/  James  E.  Webb 

Administrator,  National  .Aeronautics 
and  Space  Administration 

/s/  John  W.  Macy,  Jr. 

Chairman,  Civil  Service  Commission 


/s/  Dr.  Glenn  T.  Seaborg 
Chairman,  Atomic  Energy  Commission 

/s/  Dr.  Alan  T.  Waterman _ 

Director,  National  Science  Foundation 


/s/  Jerome  B.  Wiesner 
Special  Assistant  to  the  President 
for  Science  aid  Technology 


/ s/  David  E.  Bell 


Director,  Bureau  of  the  Budget 


FOREWORD 


This  report  has  been  prepared  in  response  to  the  President's 
letter  of  July  31,  1961,  to  the  Director  of  the  Bureau  of  the  Budget, 
ashing  for  a  review  of  the  use  of  Government  contracts  with  private 
institutions  and  enterprises  to  obtain  scientific  and  technical  work 
needed  for  public  purposes. 

Such  contracts  have  been  used  extensively  since  the  end  of  World 
War  II  to  provide  for  the  operation  and  management  of  research  and 
development  facilities  and  programs,  for  analytical  studies  and 
advisory  services,  and  for  technical  supervision  of  complex  systems, 
as  well  as  for  the  conduct  of  research  and  development  projects. 

As  the  President  noted  in  his  letter,  there  is  a  consensus  that 
the  use  of  contracts  is  appropriate  in  many  cases.  At  the  same  time, 
a  number  of  important  issues  have  been  raised,  including  the  appro¬ 
priate  extent  of  reliance  on  contractors,  the  comparative  salaries 
paid  by  contractors  and  the  Government,  the  effect  of  extensive 
contracting  on  the  Government's  own  research  and  development  capa¬ 
bilities  ,  and  the  extent  to  which  contracts  may  have  been  used  to 
avoid  limitations  which  exist  on  direct  Federal  operations. 

Accordingly,  the  President  asked  that  the  review  focus  on; 

-  criteria  that  should  be  used  in  determining  whether  to 
perform  a  function  through  a  contractor  or  through 
direct  Federal  operations; 

-  actions  needed  to  increase  the  Government's  ability  to 
review  contractor  operations  and  to  perform  scientific 


and  technical  work;  and 
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-  policies  which  should  be  followed  by  the  Government  in 
obtaining  maximum  efficiency  from  contractor  operations 
and  in  reviewing  contractor  performance  and  costs 
{including  standards  for  salaries,  fees,  and  other  items 

The  President  requested  the  following  officials  to  participate  in 
the  study;  The  Secretary  of  Defense,  the  Chairman  of  the  Atomic 
Energy  Commission,  the  Chairman  of  the  Civil  Service  Commission,  the 
Administrator  of  the  National  Aeronautics  and  Space  Administration, 
and  the  Special  Assistant  to  the  President  for  Science  and  Technology. 
The  Director  of  the  National  Science  Foundation  was  also  invited  to 
participate. 

In  making  the  review  requested  by  the  President,  a  great  deal 
of  material  was  available  from  hearings  and  reports  of  the  Senate 
and  House  Committees  on  Appropriations,  Armed  Services,  Judiciary,  and 
Government  Operations,  the  House  Committees  on  Post  Office  and  Civil 
Service  and  on  Science  and  Astronautics,  the  second  Hoover  Commission, 
and  various  governmental  and  private  studies.  In  addition,  information 
was  obtained: 

-  by  questionnaires  to  which  ten  Federal  agencies  and 
seventy-one  Government  field  installations,  univer¬ 
sities,  and  contract  establishments  responded;  and 

-  by  interviews  conducted  at  twenty-eight  Government 
field  installations  and  non-Federal  establishments,  and 
with  a  number  of  agency  headquarters  officials. 
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These  data  were  obtained  and  analyzed  with  respect  to  major  policy 
implications  by  an  interdepartmental  staff  group  which  included  repre¬ 
sentatives  of  each  of  the  officials  whom  the  President  asked  to  parti¬ 
cipate  in  the  review. 

This  report  presents  a  summary  analysis  and  recommendations  growing 
out  of  this  review.  It  is  organized  in  four  parts: 

1.  Statement  of  major  issues 

2.  Considerations  in  deciding  whether  to  contract  out 
research  and  development  work 

3.  Proposals  for  improving  policies  and  practices 
applying  to  research  and  development  contracting 

4 .  Proposals  for  improving  the  Government’s  ability  to 
carry  out  research  and  development  work  directly. 

In  addition,  there  are  attached  to  the  report  the  following  annexes 
intended  to  present  additional  supporting  information: 

1.  Letter  from  the  President  to  the  Director  of  the  Budget 
of  July  31,  1961 

2.  Summary  information  concerning  respondents  to  Bureau 
of  the  Budget  questionnaire  and  organizations 
interviewed 

3.  Special  analysis  on  Federal  research  and  development 
programs,  reprinted  from  the  Federal  Budget  for 


fiscal  year  1963 


Summary  information  concerning  the  distribution  of 
national  research  and  development  funds,  activities 
and  personnel 

Summary  of  information  obtained  regarding  salaries 
and  related  benefits  and  turnover  of  personnel 
Annotated  bibliography  on  Federal  contracting-out 
of  research  and  development. 
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Part  1 

STATEMENT  OF  MAJOR  ISSUES 

Policy  questions  relating  to  Government  contracting  for  research 
and  development*  must  be  considered  in  the  perspective  of  the  pheno- 
mental  growth,  diversity,  and  change  in  Federal  activities  in  this 
field. 

Federal  research  and  development  activities  and  their  impact 

Prior  to  World  War  II,  the  total  Federal  research  and  develop¬ 
ment  program  is  estimated  to  have  cost  annually  about  100  million 
dollars.  In  the  fiscal  year  1950,  total  Federal  research  and  develop¬ 
ment  expenditures  were  about  1.1  billion  dollars.  In  the  fiscal  year 
1963,  the  total  is  expected  to  reach  12.4  billion  dollars. 

The  fundamental  reason  for  this  growth  in  expenditures  has  been 
the  importance  of  scientific  and  technical  work  to  the  achievement 
of  major  public  purposes.  Since  World  War  II  the  national  defense 
effort  has  rested  more  and  more  on  the  search  for  new  technology. 

Our  military  posture  has  come  to  depend  less  on  production  capacity 


*Note  on  terminology:  The  term  "research  and  development"  is  used 
in  this  report  in  the  sense  in  which  it  is  used  in  the  Federal  Budget  — 
that  is,  it  means  the  conduct  of  activities  intended  to  obtain  new 
knowledge  or  to  apply  existing  knowledge  to  new  uses.  The  Department 
of  Defense  uses  the  term  "research,  development,  test,  and  evaluation," 
which  is  a  somewhat  fuller  but  more  cumbersome  term  for  the  same  con¬ 
cept.  In  this  report  the  shorter  term  is  used  for  convenience.  For 
a  summary  of  all  Federal  activities  of  this  type,  see  Annex  3, 

"Federal  Research  and  Development  Programs,"  reprinted  from  The  Budget 
of  the  United  States  Government  for  fiscal  year  1963. 
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in  being  and  more  on  the  race  for  shorter  lead  times  in  the  develop¬ 
ment  and  deployment  of  new  weapons  systems  and  of  counter-measures 
against  similar  systems  in  the  hands  of  potential  enemies.  The  Defense 
Department  alone  is  expected  to  spend  7-1  billion  dollars  on  research 
and  development  in  fiscal  1963.1  and  the  Atomic  Energy  Commission 
another  1.4  billion  dollars. 

Aside  from  the  national  defense,  science  and  technology  are  of 
increasing  significance  to  many  other  Federal  programs.  The  Nation’s 
effort  in  non-military  space  exploration  —  which  is  virtually  entirely 
a  research  and  development  effort  --  is  growing  extremely  rapidly;  the 
National  Aeronautics  and  Space  Administration  is  expected  to  spend 
2.4  billion  dollars  in  fiscal  19&3,  and.  additional  sums  related  to  the 
national  space  program  will  be  spent  by  the  Department  of  Commerce  and 
other  agencies.  Moreover,  scientific  and  technological  efforts  are  of 
major  significance  in  agriculture,  health,  natural  resources,  and  many 
other  Federal  programs. 

The  end  of  this  period  of  rapid  growth  is  not  yet  in  sight.  Public 
purposes  will  continue  to  require  larger  and  larger  scientific  and 
technological  efforts  for  as  far  ahead  as  we  can  see. 

The  increase  in  Federal  expenditures  for  research  and  development 
has  had  an  enormous  impact  on  the  Nation's  scientific  and  technical 
resources.  It  is  not  too  much  to  say  that  the  major  initiative  and 
responsibility  for  promoting  and  financing  research  and  development 
have  in  many  important  areas  been  shifted  from  private  enterprise 
(including  academic  as  well  as  business  institutions)  to  the  Federal 


Government.  Prior  to  World  War  II,  the  great  bulk  of  the  Nation's 
research  achievements  occurred  with  little  support  from  Federal  funds  -- 
although  there  were  notable  exceptions,  such  as  in  the  field  of  agri-  . 
culture.  Today  it  is  estimated  by  the  National  Science  Foundation  that 
the  Federal  budget  finances  about  65  per  cent  of  the  total  national 
expenditure  for  research  an,  development.  Moreover,  the  Federal  share 
is  rising. 

Federal  financing,  however,  does  not  necessarily  imply  Federal 
operation.  As  the  Federal  research  and  development  effort  has  risen, 
there  has  been  a  steady  reduction  in  the  proportion  conducted  through 
direct  Federal  operations.  Today  about  80  per  cent  of  Federal  expendi¬ 
tures  for  research  and  development  are  made  through  non-Federal  insti¬ 
tutions.  Furthermore,  while  a  major  finding  of  this  report  is.  that,  the 
Government's  capabilities  for  direct  operations  in  research  and  develop¬ 
ment  need  to  be  substantially  strengthened,  there  is  no  doubt  that  the 
Government  must  continue  to  rely  on  the  private  sector  for  the  major 
share  of  the  scientific  and  technical  work  which  it  requires.* 

The  effects  of  the  extraordinary  increase  in  Federal  expenditures 
for  research  and  development,  and  the  increasing  reliance  on  the  private 

♦Annex  4  provides  data,  supplied  by  the  National  Science  Foundation, 
on  the  sources  of  funds  for  the  national  research  and  development  effort 
and  on  the  distribution  of  work  between  the  various  types  of  performing 
installations  —  direct  Federal  operations,  industry,  universities  and 
not-for-profit  establishments. 
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sector  to  perform  such  work,  have  been  very  far  reaching. 

The  impact  on  private  industry  has  been  striking.  In  the  past 
the  Government  utilized  profit-making  industry  mainly  for  production 
engineering  and  the  manufacture  of  final  products  —  not  for  research 
and  development.  Industries  with  which  it  dealt  in  securing  the  bulk 
of  its  equipment  were  primarily  the  traditional  large  manufacturers 
for  the  civilian  economy  —  such  as  the  automotive,  machinery,  ship¬ 
building,  steel,  and  oil  industries  —  which  relied  on  the  Government 
for  only  a  portion,  usually  a  minority,  of  their  sales  and  revenues. 

In  the  current  scientific  age,  the  older  industries  have  declined  in 
prominence  in  the  advanced  equipment  area  and  newer  research  and 
development-oriented  industries  have  come  tc  the  fore  --  such  as  those 
dealing  in  aircraft,  rockets,  electronics,  and  atomic  energy. 

There  are  significant  differences  between  these  newer  industries 
and  others.  While  the  older  industries  were  organized  along  mass- 
production  principles,  and  used  large  numbers  of  production  workers, 
the  newer  ones  show  roughly  a  one-to-one  ration  between  production 
workers  and  scientist-engineers.  Moreover,  the  proportion  of  production 
workers  is  steadily  declining.  Between  195*+  and  1959>  production  workers 
in  the  aircraft  industry  declined  17  per  cent  while  engineers  and 
scientists  increased  9°  per  cent.  Also,  while  the  average  ratio  of 
research  and  development  expenditures  to  sales  in  all  industry  is 
about  3  per  cent,  the  advanced  weapons  industry  averages  about  20  per 
cent  and  the  aerospace  industry  averages  about  31  per  cent. 
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But  the  most  striking  difference  is  the  reliance  of  the  newer 
industries  almost  entirely  on  Government  sales  for  their  business. 

In  1958,  a  reasonably  representative  year,  in  an  older  industry,  the 
automotive  industry,  military  sales  ranged  from  5  per  cent  for  General 
Motors  to  15  per  cent  for  Chrysler.  In  the  same  year  in  the  aircraft 
industry,  military  sales  ranged  from  a  low  of  67  per  cent  for  Beech 
Aircraft  to  a  high  of  99.2. per  cent  for  The  Martin  Company. 

The  present  situation,  therefore,  is  one  in  which  a  large  group  of 
economically  significant  and  technologically  advanced  industries  depend 
for  their  existence  and  growth  not  on  the  open  competitive  market  of 
traditional  economic  theory,  hut  on  sales  only  to  the  United  States 
Government.  And,  moreover,  companies  in  these  industries  have  the 
strongest  incentives  to  seek  contracts  for  research  and  development 
work  which  will  give  them  both  the  know-how  and  the  preferred  position 
to  seek  later  follow-on  production,  contracts. 

The  rapid  increase  in  Federal  research  and  development  expendi¬ 
tures  has  had  striking  effects  on  other  institutions  in  our  society 
apart  from  private  industry. 

There  has  been  a  major  impact  on  the  universities.  The  Nation  has 
always  depended  largely  on  the  universities  for  carrying  out  fundamental 
research.  As  such  work  has  become  more  important  to  Government  and  more 
expensive,  an  increasing  share  --  particularly  in  the  physical  and  life 
sciences  and  engineering  —  has  been  supported  by  Federal  funds.  The 
total  impact  on  a  university  can  be  sizeable.  Well  over  half  of  the 
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research  budgets  of  such  universities  as  Harvard,  Brown,  Columbia, 
Massachusetts  Institute  of  Technology,  Stanford,  California  Institute 
of  Technology,  University  of  Illinois,  New  York  University,  and 
Princeton,  for  illustration,  is  supported  by  Federal  funds. 

New  institutional  arrangements  have  been  established  in  many 
cases,  related  to  but  organized  separately  from  the  universities,  in 
order  to  respond  to  the  needs  of  the  Federal  Government.  Thus,  the 
Lincoln  Laboratory  of  the  Massachusetts  Institute  of  Technology  was 
established  by  contract  with  the  Air  Force  to  supply  research  and 
development  services  and  to  establish  systems  concepts  for  the  conti¬ 
nental  air  defense,  and  similarly  the  Jet  Propulsion  Laboratory  was 
established  at  the  California  Institute  of  Technology  to  conduct 
research  on  rocket  propulsion  for  the  Department  of  the  Army  and  later 
to  supply  space  craft  design  and  systems  engineering  services  to  the 
National  Aeronautics  and  Space  Administration.  In  addition,  other 
research  institutions  --  such  as  the  Stanford  Research  Institute  -- 
which  were  established  to  conduct  research  on  contract  for  private 
“or  public  customers,  now  do  a  major  share  of  their  business  with  the 
Federal  Government. 

In  addition  to  altering  the  traditional  patterns  of  organization 
of  private  industry  and  the  universities,  the  rise  in  Federal  research 
and  development  expenditures  has  resulted,  in  the  creation  of  entirely 
new  kinds  of  organizations. 
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One  kind  of  organization  is  typified  by  the  HAND  Corporation, 
established  immediately  after  World  War  II,  to  provide  operations 
research  and  other  analytical  services  by  contract  to  the  Air  Force. 

A  number  of  similar  organizations  have  been  established  since,  more 
or  less  modeled  on  RAND,  to  provide  similar  services  to  other  govern¬ 
mental  agencies. 

A  second  new  kind  of  organization  is  the  private  corporation, 
generally  not-for-profit  but  sometimes  profit,  created  to  furnish 
the  Government  with  "systems  engineering  and  technical  direction"  and 
other  professional  services.  The  Aerospace  Corporation,  the  MITR8 
Corporation,  the  Systems  Development  Corporation,  and  the  Planning 
Research  Corporation  are  illustrations. 

A  third  new  organizational  arrangement  was  pioneered  by  the 
Office  of  Scientific  Research  and  Development  during  World  War  II 
and  used  by  the  Atomic  Energy  Commission,  which  took  over  the  war¬ 
time  atomic  energy  laboratories  and  added  others  —  all  consisting 
of  facilities  and  equipment  owned  by  the  Government  but  operated 
under  contract  by  private  organizations ,  either  industrial  companies 
or  universities. 

Apart  from  their  impact  on  the  institutions  of  our  society, 
Federal  needs  in  research  and  development  are  placing  critical 
demands  on  the  national  pool  of  scientific  and  engineering  talent. 

The  National  Science  Foundation  points  out  that  the  country's  supply 
of  scientists  and  engineers  is  increasing  at  the  fairly  stable  rate 
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or  6  per  cent  annually,  while  the  number'  engaged  in  research  and 
development  activities  is  growing  at  about  10  per  cent  each  year. 
Accordingly,  the  task  of  developing  our  manpower  resources  in  suffi¬ 
cient  quality  and  quantity  to  keep  pace  with  the  expanding  research 
and  development  effort  is  a  matter  of  great  urgency.  The  competition 
for  scientists  and  engineers  is  becoming  keener  all  the  time  and 
requires  urgent  attention  to  the  expansion  of  education  and  training, 
and  to  the  efficient  use  of  the  scientific  and  technical  personnel 
we  have  now. 

Questions  and  issues  considered  in  this  report 

The  dynamic  character  of  the  Nation's  research  and  development 
efforts,  as  summarized  in  the  preceding  paragraphs,  has  given  rise  to 
a  number  of  criticisms  and  points  of  concern.  For  example,  concern  has 
been  expressed  that  the  Government's  ability  to  perform  essential  manage¬ 
ment  functions  has  diminished  because  of  an  increasing  dependence  on 
contractors  to  determine  policies  of  a  tecimieal  nature  and  to  exercise 
the  type  of  management  functions  which  Government  itself  should  perform. 
Some  have  criticised  the  new  not-for-profit  contrnctors,  performing 
systems  engineering  and  technical  direction  work- for  the  Government, 
on  the  grounds  that  they  are  intruding  on  traditional  functions  performed 
by  competitive  industry.  Some  concern  has  been  expressed  that  univer¬ 
sities  are  undertaking  research  and  development  programs  of  a  nature  and 
size  which  may  interfere  with  their  traditional  educational  functions. 

The  cost-reimbursement  type  of  contracts  the  Government  uses,  particularly 
with  respect  to  research  and  development  work  on  weapons  and  space  systems. 
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have  been  criticized  as  providing  insufficient  incentives  to  keep  costs 
down  and  insure  effective  performance.  Criticism  has  been  leveled 
against  relying  so  heavily  on  contractors  to  perform  research  and 
development  work  as  simply  a  device  for  circumventing  civil  service 
rules  and  regulations. 

Finally,  the  developments  of  recent  years  have  inevitably  blurred 
the  traditional  dividing  lines  between  the  public  and  private  sectors 
of  our  Nation.  A  number  of  profound  questions  affecting  the  structure 
of  our  society  are  raised  by  our  inability  to  apply  the  classical 
distinctions  between  what  is  public  and  what  is  private.  For  example, 
should  a  corporation  created  to  provide  services  to  Government  and 
receiving  100  per  cent  of  its  financial  support  from  Government  be 
considered  a  "public"  or  a  "private"  agency?  In  what  sense  is  a 
business  corporation  doing  nearly  100  per  cent  of  its  business  with  the 
Government  engaged  in  "free  enterprise"? 

In  light  of  these  criticisms  and  concerns,  an  appraisal  of  the 
experience  in  using  contracts- to  accomplish  the  Government's  research 
and  development  purposes  is  evidently  timely.  We  have  not,  however, 
in  the  course  of  the  present  review  attempted  to  treat  the  fundamental 
philosophical  issues  indicated  in  the  preceding  paragraph.  We  accept 
as  desirable  the  present  high  degree  of  interdependence  and  collaboration 
between  Government  and  private  institutions.  Vie  believe  the  present  inte 
mingling  of  the  public  and  private  sectors  is  in  the  national  interest 
because  it  affords  the  largest  opportunity  for  initiative  and  the 
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competition  of  ideas  from  all  elements  cf  the  technical  community. 
Consequently ,  it  is  our  judgment  that  the  present  complex  partnership 
between  Government  and  private  institutions  should  continue. 

On  these  assumptions,  the  present  report  is  intended  to  deal 
with  the  practical  question:  what  should  the  Government  do  to  make 
the  partnership  work  better  in  the  public  interest  and  with  maximum 
effectiveness  and  economy? 

We  deal  principally  with  three  aspects  of  this  main  question. 

There  is  first  the  question,  what  aspects  of  the  research  and 
development  effort  should  be  contracted  out?  This  question  falls 
into  two  parts.  One  part  relates  to  those  crucial  powers  to  manage 
and  control  governmental  activities  which  must  be  retained  In  the 
hands  of  public  officials  directly  answerable  to  the  President  and 
Congress.  Are  we  in  danger  of  contracting  out  such  powers  to  private 
organizations?  If  so,  what  should  be  done  about  it? 

The  other  part  of  this  question  relates  to  activities  which  do 
not  have  to  be  carried  out  by  Government  officials,  but  on  which  there 
is  an  option:  they  may  be  accomplished  either  by  direct  Government 
operations  or  by  contract  with  non-Federal  institutions.  What  are 
the  criteria  that  should  guide  this  choice?  And  if  a  private  institu¬ 
tion  is  chosen,  what  are  the  criteria  for  choice  as  among  universities, 
not-for-profit  corporations,  profit  corporations,  or  other  possible 
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The  second  question  we  deal  with  is  what  standards  and  criteria 
should  govern  contract  terms  in  cases  where  research  and  development 
is  contracted  out.  For  example,  to  what -extent  is  competition  effective 
in  ensuring  efficient  performance  at  low  cost,  and  when  -  if  at  all  - 
must  special  rules  be  established  to  control  fees,  salaries  paid,  and 
other  elements  of  contractor  cost? 

The  third  question  we  deal  with  is  how  we  can  maintain  strong 
research  and  development  institutions  as  direct  Government  operations. 
How  can  we  prevent  the  best  of  the  Government's  research  scientists, 
engineers,  and  administrators  from  being  drained  off  to  private  insti¬ 
tutions  as  a  result  of  higher  private  salaries  and  superior  private 
working  environments,  and  how  can  we  attract  an  adequate  number  of 
the  most  talented  new  college  graduates  to  a  career  in  Government 
service? 

These  questions  are  treated  in  the  sections  which  follow. 
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Part  2 

CONSIDERATIONS  M  DECIDEiC  WHETHER  TO  CONTRACT  OUT 
RESEARCH  AMD  DEVELOPMENT  WORK 

Generalizations  about  criteria  for  contracting  out  research  and 
development  work  must  he  reached  with  caution,  in  view  of  the  wide 
variety  of  different  circumstances  which  must  he  covered. 

A  great  many  Government  agencies  are  involved.  The  Department  of 
Defense,  the  national  Aeronautics  and  Space  Administration,  and  the 
Atomic  Energy  Commission  provide  the  hulk  of  Federal  financing,  hut  a 
dozen  or  more  agencies  also  play  significant  roles. 

Tost  Federal  research  and  development  work  is  closely  related  to 
the  specific  purpose  of  the  agency  concerned  —  to  the  creation  of  new 
weapons  systems  for  the  Department  of  Defense,  for  example,  or  the 
exploration  of  new  types  of  atomic  power  reactors  for  the  Atomic  Energy 
Commission .  But  a  significant  portion  of  the  research  financed  hy  the 
Federal  Government  is  aimed  at  more  general  targets:  to  enlarge  the 
national  supply  of  highly  trained  scientists,  for  example,  as  is  the 
case  with  some  programs  of  the  National  Science  Foundation.  And  even 
the  most  "mission-oriented”  agencies  have  often  found  it  desirable  to 
make  funds  available  for  basic  research  to  advance  the  fundamental  state 
of  knowledge  in  fields  that  are  relevant  to  their  missions.  Both  the 
Department  of  Defense  and  the  AEC,  for  example,  make  substantial  funds 
available  for  fundamental  research,  not  related  to  any  specific  item 
of  equipment  or  other  end  product. 
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A  great  many  different  kinds  of  activity  are  involved,  which  have 
been  classified  by  some  under  five  headings: 

(1)  fundamental  research 

(2)  supporting  research  or  exploratory  development 

(3)  feasibility  studies,  operations  analysis,  and 
technical  advice 

(4)  development  and  engineering  of  products,  processes, 
or  systems 

(5)  test  and  evaluation  activities. 

The  lines  between  many  of  the  activities  listed  are  necessarily 
uncertain.  Nevertheless,  it  is  clear  that  "research  and  development" 
is  a  phrase  that  covers  a  considerable  number  of  different  kinds  of 
activity. 

Finally,  there  have  been  distinct  historical  developments  affect¬ 
ing  the  different  Government  agencies.  Some  agencies,  for  example, 
have  a  tradition  of  relying  primarily  on  direct  Government  operations 
of  laboratories  —  others  have  precisely  the  opposite  tradition  of 
relying  primarily  on  contracting  for  the  operation  of  such  installations . 

Against  this  background  of  diversity  in  several  dimensions  we 
have  asked  what  criteria  should  be  used  in  deciding  whether  or  not 
to  contract  out  any  given  research  and  development  task?  In  outline, 
our  judgment  on  this  question  runs  as  follows: 

There  are  certain  functions  which  should  under  no  circumstances 
be  contracted  out.  The  management  and  control  of  the  Federal  research 
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and  development  effort  must  be  firmly  in  the  hands  of  full-time  Govern¬ 
ment  officials  clearly  responsible  to  the  President  and  the  Congress. 

Subject  to  this  principle,  many  kinds  of  arrangements  --  including 
both  direct  Federal  operations  and  the  various  patterns  of  contracting 
now  in  use  —  can  and  should  be  used  to  mobilize  the  talent  and  facili¬ 
ties  needed  to  carry  out  the  Federal  research  and  development  effort. 

Not  all  arrangements  however  are  equally  suitable  for 'all  purposes  and 
under  all  circumstances,  and  discriminating  choices  must  be  made  among 
them  by  the  Government  agencies  having  research  and  development  responsi 
bilities .  These  choices  should  be  based  primarily  on  two  considerations 

(1)  Getting  the  job  done  effectively  and  efficiently,  with  due 
regard  to  the  long-term  strength  of  the  Nation's  scientific 

.  and  technical  resources,  and 

(2)  Avoiding  assignments  of  work  which  would  create  inherent 
conflicts  of  interest . 

Each  of  these  judgments  is  elaborated  below: 

Strengthening  the  ability  of  the  Government  to  manage  and  control 
research  and  development  programs 

YJe  regard  it  as  axiomatic  that  policy  decisions  respecting  the 
Government's  research  and  development  programs  —  decisions  concerning 
the  types  of  work  to  be  undertaken,  when,  by  whom,  and  at  what  cost  —  • 
must  be  made  by  full-time  Government  officials  clearly  responsible  to 
the  President  and  to  the  Congress.  Furthermore,  such  officials  must 
be  in  a  position  to  supervise  the  execution  of  work  undertaken,  and  to 
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evaluate  the  results.  These  are  basic  functions  of  management  which 
cannot  be  transferred  to  any  contractor  if  vc  are  to  have  proper 
accountability  for  the  performance  of  public  functions  and  for  the 
use  of  public  funds . 

To  say'this  does  not  imply  that  detailed  administration  of  each 
research  and  development  task  must  be  kept  in  the  hands  of  top  public 
officials .  Indeed,  quite  the  contrary  is  true,  and  an  appropriate 
delegation  of  responsibility  --  either  to  subordinate  public  officials 
or  by  contract  to  private  persons  or  organizations  --  for  the  detailed 
administration  of  research  and  developnent  work  is  essential  to  its 
efficient  execution. 

It  is  not  always  easy  to  draw  the  line  distinguishing  essential 
management  and  control  responsibilities  which  should  not  be  delegated 
to  private  contractors  (or,  indeed,  to  governmental  research  organiza¬ 
tions  such  as  laboratories)  from  those  which  can  and  should  be  so 
assigned.  Recognizing  this  difficulty,  it  nevertheless  seems  to  be  the 
case  that  in  recent  years  there  have  been  instances  --  particularly  in 
the  Department  of  Defense  --  where  we  have  come  dangerously  close  to 
permitting  contract  employees  to  exercise  functions  which  belong  with 
top  Government  management  officials.  Insofar  as  this  has  been  true, 
we  believe  it  is  being  rectified.  Government  egencies  are  now  keenly 
aware  of  this  problem  and  have  taken  steps  to  retain  functions  essential 
to  the  performance  of  their  responsibility  under  the  law. 

It  is  not  enough,  of  course,  to  recognize  that  governmental  managers 
must  retain  top  management  functions  and  not  contract  them  out.  In  order 
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to  perrons  those  functions  effectively,  they  must  be  themselves  competent 
to  cake  the  required  management  decisions  and,  in  addition,  have  access 
to  all  necessary  technical  advice.  Three  conclusions  follow: 

First,  where  management  decisions  are  based  substantially  on  tech¬ 
nical  judgments,  qualified  executives,  who  can  properly  utilize  the 
advice  of  technical  consultants,  from  both  inside  and  outside  the  Govern¬ 
ment,  are  needed  to  perform  them.  There  must  be  sufficient  technical 
competence  within  the  Government  so  that  outside  technical  advice  does 
not  become  de  facto  technical  decision-making.  In  many  instances  the 
executives  making  the  decisions  can  and  should  have  strong  seientifie 
backgrounds.  In  others,  it  is  possible  to  have  non-scientists  so  long 
as  they  are  capable  of  understanding  the  technical  issues  involved  and 
have  otherwise  appropriate  administrative  experience . 

By  and  large,  ve  believe  it  is  necessary  for  the  agencies  concerned 
to  give  increased  stress  to  the  need  to  bring  into  governmental  service 
as  administrators  men  with  scientific  or  engineering  understanding, 
and  during  the  development  of  Government  career  executives,  to  give  many 
of  them  the  opportunity,  through  appropriate  training  and  experience,  to 
strengthen  their  appreciation  and  understanding  of  scientific  and 
technical  matters.  Correspondingly,  scientists  and  engineers  should 
be  encouraged  and  guided  to  obtain,  through  appropriate  training  and 
experience,  a  broader  understanding  of  management  and  public  policy 
matters.  The  average  governmental  administrator  in  the  years  to  eome 
will  be  dealing  with  issues  having  larger  and  larger  scientific  and 
technical  content,  and  his  training  and  experience,  both  before  he 
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enters  Government  service  and  after  he  has  joined,  should  reflect  this 
fact. 

At  the  present  time,  ve  are  strongly  persuaded  that  one  of  the  most 
serious  obstacles  to  acquiring  and  maintaining  the  managerial  competence 
which  the  Government  needs  for  its  research  and  development  programs  is 
the  discrepancy  betv  en  governmental  and  private  compensation  for  com¬ 
parable  work.  This  obstacle  has  been  growing  increasingly  serious  in 
recent  years  as  increases  in  Federal  pay  have  been  concentrated  primarily 
at  the  lower  end  of  the  pay  scale  --  resulting  in  the  anomalous  situation 
that  many  officials  of  Government  responsible  for  administering  major 
elements  of  Federal  research  and  development  programs  are  paid  sub¬ 
stantially  smaller  salaries  than  personnel  of  universities,  of  business' 
corporations,  or  of  not-for-profit  organizations  who  carry  out  subordinate 
aspects  of  those  research  and  development  programs.*  We  cannot  stress 
too  strongly  the  imp»rtance  of  rectifying  this  situation,  and  hop>e  the 
Congress  will  take  at  this  session  the  action  which  the  President  has 
recommended  to  reform  Federal  civilian  pay  scales. 

Second,  it  is  necessary  for  even  the  best  qualified  governmental 
managers  to  obtain  technical  advice  from  specialists.  Such  technical 
advice  can  be  obtained  from  men  within  the  Government  or  those  outside . 
When  it  is  obtained  from  persons  outside  of  Government,  special  problems 
of  potential  conflict  of  interest  are  raised  which  were  dealt  with  in 
the  President's  recent  memorandum  entitled  "Preventing  Conflicts  of 
Interest  on  the  Part  of  Advisers  and  Consultants  to  the  Government." 

*  Annex  5  summarizes  information  obtained  during  the  present  review 
regarding  salaries  and  related  benefits. 
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We  believe  it  highly  important  for  the  Government  to  be  able  to 
turn  to  technical  advice  from  its  own  establishment  as  veil  as  from 
outside  sources.  One  major  source  of  this  technical  knowledge  is  the 
Government-operated  laboratory  or  research  installation  and,  as  is 
made  clear  later  in  this  report,  ve  believe  major  improves, ents  are 
needed  at  the  present  time  in  the  management  and  staffing  of  these  in¬ 
stallations  .  A  strong  base  of  technical  knowledge  should  be  continually 
maintained  within  the  Government  service  and  available  for  advice  to  top 
management . 

Third,  ve  need  to  be  particularly  sensitive  to  the  cumulative 
effects  of  contracting  out  Government  work.  A  series  of  actions  to 
contract  out  important  activities,  each  wholly  justified  when  con¬ 
sidered  on  its  own  merits,  may  when  taken  together  begin  to  erode  the 
Government's  ability  to  manage  its  research  and  development  programs. 
There  must  be  a  high  degree  of  awareness  of  this  danger  on  the  part  of 
all  governmental  officials  concerned.  Particular  attention  must  be  given 
to  strengthening  the  Government's  ability  to  provide  effective  technical 
supervision  in  the  letting  and  carrying  out  of  contracts,  and  to  develop¬ 
ing  more  adequate  measures  for  performance  evaluation. 

Determining  the  assignment  of  research  and  development  work 

As  indicated  above,  ve  consider  it  necessary  and  desirable  to  use 
a  variety  of  arrangements  to  obtain  the  scientific  and  technical  services 
needed  to  accomplish  public  purposes .  Such  arrangements  include:  direct 
governmental  operations  through  laboratories  or  other  installations; 
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operation  of  Government-owned  facilities  by  contractors ;  grants  and 
contracts  with  universities  and  entities  associated  with  universities; 
contracts  with  not-for-profit  corporations  wholly  or  largely  devoted  to 
performing  work  for  Government;  and  contracts  with  private  business 
corporations .  We  also  feel  that  innovation  is  still  needed  in  these 
natters,  and  each  agency  should  be  encouraged  to  seek  new  and  better 
arrangements  to  accomplish  its  purposes.  Choices  among  available 
arrangements  should  he  based  primarily  on  two  factors: 

-  relative  effectiveness  and  efficiency,  and 

-  avoidance  of  conflicts  of  interest. 

Relative  effectiveness  and  efficiency 

In  selecting  recipients,  whether  public  or  private,  for  research 
and  development  assignments,  the  basic  rule  (apart  from  the  conflict- 
of-interest  problem)  should  be  to  assign  the  job  where  it  can  be  done 
most  effectively  and  efficiently,  with  due  regard  to  the  strengthening 
of  institutional  resources  as  well  as  to  the  immediate  execution  of 
projects.  This  criterion  does  not,  in  our  judgment,  lead  to  a  con¬ 
clusion  that  certain  kinds  of  work  should  be  assigned  only  to  eertain 
kinds  of  institutions .  Too  much  depends  cn  individual  competence, 
historical  evolution,  and  other  speeial  circumstances  to  permit  any 
such  simple  rule  to  hold-  However,  it  seems  clear  that  some  types  of 
facilities  have  natural  advantages  which  should  be  made  use  of.  Thus: 

Direct  Federal  operations,  such  as  the  governmental  laboratory, 
enjoy  a  close  and  continuing  relationship  to  the  agency  they  serve  which 
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permits  maximum  responsiveness  to  the  needs  of  that  agency  and  a  maximum 
sense  of  sharing  the  mission  of  the  agency.  Such  operations  accordingly 
have  a  natural  advantage  in  conducting  research,  feasibility  studies, 
developmental  and  analytical  vork,  user  tests  and  evaluations  which 
directly  suppwrt  the  management  functions  of  the  agency.  Furthermore, 
an  agency-operated  research  and  development  installation  may  pirovide  a 
useful  source  of  technical  management  personnel  for  its  sponsor. 

At  the  present  time  we  consider  that  the  laboratories  and  other 
facilities  available  to  Government  are  operating  under  certain  important 
handicaps  which  should  be  removed  if  these  facilities  are  to  support 
properly  the  Federal  research  and  development  effort.  These  matters 
are  discussed  at  some  length  in  part  4  of  this  report. 

Colleges  and  universities  have  a  long  tradition  in  basic  research. 

The  processes  of  .graduate  education  and  basic  research  have  long  been 
closely  associated,  and  reinforce  each  other  in  many  ways.  This 
unique  intellectual  environment  has  proven  to  be  highly  conducive  to 
successful  undirected  and  creative  research  by  highly  skilled  specialists. 
Such  research  is  not  amenable  to  management  control  by  adherence  to  firm 
schedules,  well-defined  objectives,  or  pre-determined  methods  of  work. 

In  the  colleges  and  universities  graduate  education  and  basic  research 
constitute  an  effective  means  of  introducing  future  research  workers  to 
their  fields  in  direct  association  with  experienced  people  in  those  fields, 
and  in  an  atmosphere  of  active  research  vork.  Applied  research  appro¬ 
priate  to  the  universities  is  that  which  broadly  advances  the  state  of 


the  art . 
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University- associated  research  centers  are  veil  suited  to  basic  or 
applied  research  for  vhich  the  facilities  are  so  large  and  expensive  that 
the  research  acquires  the  character  of  a  major  program  best  carried  out 
in  an  entity  apart  from  the  regular  ecademic  organization.  Research  in 
such  centers  often  benefits  from  the  active  participation  of  university 
scientists.  At  the  same  time  the  sponsoring  university  (and  sometimes 
other,  cooperating  universities)  benefits  from  increased  opportunities 
for  research  by  its  faculties  and  graduate  students . 

Rot- for-profit  organizations  (other  than  universities  and  contractor- 
operated  Government  facilities) ,  if  strongly  led,  can  provide  a  degree  of 
independence,  both  from  Government  and  from  the  commercial  market,  which 
may  make  them  particularly  useful  as  a  source  of  objective  analytical 
advice  and  technical  services.  These  organizations  have  on  occasion  pro¬ 
vided  an  important  means  for  establishing  a  competent  research  organiza¬ 
tion  for  a  particular  task  more  rapidly  than  could  have  been  possible 
within  the  less  flexible  administrative  requirements  of  the  Government. 

Contractor-operated  Government  facilities  appear  to  be  effective, 
in  some  instances,  in  securing  competent  scientific  and  technical  per¬ 
sonnel  to  perform  research  and  development  work  where  very  complex  and 
costly  facilities  ore  required  and  the  Government  desires  to  maintain 
control  of  those  facilities.  Under  such  arrangements,  it  has  been  pos¬ 
sible  for  the  Government  to  retain  most  of  the  controls  inherent  in 
direct  Federal  operations,  while  at  the  same  time  gaining  many  of  the 
advantages  of  flexibility  with  respect  to  staffing,  organization,  and 
management,  vhich  are  inherent  in  university  and  industrial  operations. 
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Operations  In  the  profit  sector  of  the  economy  have  special  advan¬ 
tages  when  large  and  complex  arrays  of  resources  needed  for  advanced' 
development  and  pre-production  work  must  he  marshalled  quickly.  If  the 
contracting  system  is  such  as  to  provide  appropriate  incentives,  opera¬ 
tions  -or  profit  can  have  advantages  in  spurring  efficiency,  reducing 
costs,  and  speeding  accomplishments,  (it  is  plain  that  not  all  opera¬ 
tions  in  this  sector  have  resulted  in  low  costs  or  rapid  and  efficient 
performance;  we  regard  this  as  a  major  problem  for  the  contracting 
system  and  discuss  it  further  in  part  3  of  this  report.)  Contractors 
in  the  profit  sector  may  have  the  advantage  of  drawing  on  resources 
developed  to  satisfy  commercial  as  well  as  governmental  customers  which 
adds  to  the  flelibility  of  procurement,  and  may  permit  resources  to  be 
phased  in  and  out  of  Government  work  on  demand . 

The  preceding  paragraphs  have  stressed  the  advantages  of  these 
different  types  of  organization.  There  are  disadvantages  relating  to 
each  type  which  must  also  be  taken  into  account.  Universities,  for 
example,  are  not  ordinarily  qualified  —  nor  would  they  wish  —  to 
undertake  major  systems  engineering  contracts . 

We  repeat  that  the  advantages  —  and  disadvantages  —  noted  above 
do  not  mean  that  these  different  types  of  arrangements  should  be  given 
areas  of  monopoly  on  different  kinds  of  work.  There  are,  by  common 
agreement,  considerable  advantages  derived  from  the  present  diversity 
of  operations.  It  permits  great  flexibility  in  establishing  and  direct¬ 
ing  different  kinds  of  facilities  and  units,  and  in  meeting  the  need 
for  managing  different  kinds  of  jobs.  Comparison  of  operations  among 
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these  various  types  of  organizations  helps  provide  yardsticks  for 
evaluating  performance . 

ISorcover,  this  diversity  helps  provide  many  sources  of  ideas  and 
of  the  critical  analysis  of  ideas,  on  which  scientific  and  technical 
progress  depend.  Indeed,  ve  believe  that  some  research  (in  contrast 
to  development)  should  be  undertaken  by  most  types  of  organizations . 

Easic  and  applied  research  activities  related  to  the  mission  of  the 
organization  help  to  provide  a  better  intellectual  environment  in  which 
to  carry  out  development  work.  They  also  assist  greatly  in  recruiting 
high  quality  research  staff. 

In  addition  to  the  desirability  of  making  use  of  the  natural  areas 
of  advantage  within  this  diversity  of  arrangements,  there  is  one  addi¬ 
tional  point  ve  would  stress.  Activities  closely  related  to  govern¬ 
mental  managerial  decisions  (such  as  those  in  support  of  contractor 
selection),  or  to  activities  inherently  governmental,  (such  as  regulatory 
functions,  or  technical  activities  directly  bound  up  with  military 
operations),  are  likely  to  call  for  a  direct  Federal  capability  and  to 
be  less  successfully  handled  by  contract. 

Conflicts  of  interest 

There  are  at  least  three  aspects  of  the  conflict-of-interest 
problem  which  arise  in  connection  with  governmental  research  and 
development  work . 

First,  there  are  problems  relating  to  private  individuals  who  serve 
simultaneously  as  governmental  consultants  and  as  officers,  directors,  or 
employees  of  private  organizations  with  which  the  Government  has  a 


28 


contractual  relationship.  Many  of  these  individuals  are  among  the 
Nation's  most  capable  people  in  the  research  and  development  field, 
and  can  be  of  very  great  assistance  to  Government  agencies. 

The  problems  arising  in  their  case  vith  respect  to  potential  con¬ 
flicts  of  interest  have  been  dealt  with  in  the  President's  memorandum  of 
February  9>  referred  to  earlier  in  this  report.  The  essential  standard 
set  out  in  that  memorandum  was  that  no  individual  serving  as  an  adviser 
or  consultant  should  render  advice  on  an  issue  whose  outcome  would  have 
a  direct  and  predictable  effect  on  the  interests  of  the  private  organiza¬ 
tion  which  he  serves.  To  this  end  the  President  asked  that  arrangements 
be  made  whereby  each  adviser  and  consultant  would  disclose  the  full 
extent  of  his  private  interests,  and  the  responsible  Government  officials 
would  undertake  to  make  sure  that  conflict-of-interest  situations  are 
avoided. 

Second,  there  is  a  significant  tendency  to  have  on  the  boards  of 
trustees  and  directors  of  the  major  universities,  not-for-profit  and 
profit  establishments  engaged  in  Federal  research  and  development  work, 
representatives  of  other  institutions  involved  in  such  work.  Such  inter¬ 
locking  directorships  may  serve  to  reinforce  and  strengthen  the  overall 
management  of  private  organizations  which  are  heavily  financed  by  the 
Government.  Certainly  it  is  in  the  public  interest  that  organizations 
on  whom  so  much  reliance  is  placed  for  accomplishing  public  purposes, 
should  be  controlled  by  the  most  responsible,  mature ,  and  knowledgeable 
men  available  in  the  Nation-  However,  we  sec  the  clear  possibility  of 
conflict-of-interest  situations  developing  through  such  common  director¬ 
ships  that  might  be  harmful  to  the  public  interest.  Members  of  governing 
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boards  of  private  business  enterprises,  universities ,  or  other  organiza¬ 
tions  which  advise  the  Government  with  respect  to  research  and  develop¬ 
ment  activities  are  often  simultaneously  members  of  governing  boards  of 
organizations  which  receive  or  may  receive  contracts  or  grants  from 
the  Government  for  research,  development,  or  production  work.  Unless 
these  board  members  also  serve  as  consultants  to  the  Government,  present 
conflict-of-interest  laws  do  not-  apply.  The  spirit,  if  not  the  letter, 
of  the  standards  of  conduct  for  Government  advisers  set  forth  in  the 
President's  memorandum,  in  our  judgment  can -and  should  provide  guidance 
to  boards  and  their  members  with  respect  to  the  interrelationships 
among  universities,  not-for-profit  organizations,  ar.d  business  corpora¬ 
tions  where  Government  business  is  involved.  Some  boards  of  trustees 
and  directors  have  already  taken  action  along  these  lines. 

Beyond  this,  however,  there  is  a  third  type  of  problem  which  requires 
consideration:  this  might  be  described  as  potential  conflicts  of  interest 
relating  to  organizations  rather  than  to  individuals.  It  arises  in  several 
forms  --  not  all  of  which  by  any  means  are  yet  fully  understood.  Indeed, 
in  this  area  of  potential  conflicts  of  interest  relating  to  individuals 
and  organizations  in  the  research  and  development  field,  we  are  in  an 
early  stage  of  developing  accepted  standards  for  conduct  --  unlike  ether 
fields,  such  as  the  la-,;  or  medicine,  where  there  are  long-established 
standards  of  conduct. 

One  form  of  organizational  conflict  of  interest  relates  to  the 
distinction  between  organizations  providing  professional  services  (e.g., 
technical  advice)  and  those  providing  manufactured  products.  A  conflict 
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of  interest  could  arise,  for  example,  if  a  private  corporation  received 
a  contract  to  provide  technical  advice  and  guidance  with  respect  to  a 
weapons  system  for  which  that  same  private  corporation  later  sought  a 
development  or  production  contract,  or  for  which  it  sought  to  develop  or 
supply  a  key  sub-system  or  component.  It  is  clear  that  such  conflict-of- 
interest  situations  can  arise  whether  or  not  the  profit  motive  is  present. 
The  managers  of  the  not-for-profit  institutions  have  necessarily  a  strong 
interest  in  the  continuation  and  success  of  such  institutions,  and  it  is 
part  cf  good  management  of  Federal  research  and  development  programs  to 
avoid  placing  any  contractor  —  whether  profit  or  nonprofit  —  in  a 
position  where  a  conflict  of  interest  could  clearly  exist. 

Another  kind  of  issue  is  raised  by  the  question  whether  an  organiza¬ 
tion  which  has  been  established  to  provide  services  to  a  Government 
agency  should  be  permitted  to  seek  contracts  with  other  Government 
agencies  --  or  with  non-Covernment  customers.  The  question  has  arisen 
particularly  with  respect  to  not-for-profit  organizations  established  to 
provide  professional  services. 

There  is  not  a  clear  consensus  on  this  question  among  Government 
officials  and  officers  of  the  organizations  in  question.  We  have  con¬ 
sidered  the  question  far  enough  to  have  the  following  tentative  views: 

In  the  case  of  organizations  in  the  area  of  operations  and  policy 
research’ (such,  for  example,  as  the  RA2JD  Corporation),  the  principal 
advantages  they  have  to  offer  are  the  detached  quality  and  objectivity 
of  their  work.  Here,  too  close  control  by  any  Government  agency  may 
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tend  to  limit  objectivity.  Organizations  of  this  kind  should  not  be 
discouraged  from  dealing  with  a  variety  of  clients,  both  in  and  out 
of  Government . 

On  the  other  hand,  a  number  of  the  organizations  which  have  been 
established  to  provide  systems  engineering  and  technical  direction  (such, 
for  example,  as  Aerospace  Corporation)  are  at  least  for  the  time  being 
of  value  principally  as  they  act  as  agents  of  a  single  client.  In  time, 
as  programs  change  and  new  requirements  arise,  it  may  be  possible  and 
desirable  for  such  organizations  also  to  achieve  a  fully  independent 
financial  basis,  resting  on  multiple  clients,  but  this  would  seem  more 
likely  to  be  a  later  rather  than  an  earlier  development. 

Enough  has  been  said  to  indicate  that  this  general  area  of  conflict 
of  interest  with  respect  to  research  and  development  work  is  turning  up 
new  kinds  of  questions  and  all  the  answers  have  not  yet  been  found.  We 
believe  it  important  to  continue  to  work  toward  setting  forth  standards 
of  conduct,  as  was  done  by  the  President  in  his  February  memorandum .  We 
recommend  that  the  President  instruct  each  department  and  agency  head, 
in  consultation  with  the  Attorney  General,  to  proceed  to  develop  as  much 
of  a  code  of  conduct  for  individuals  and  organizations  in  the  research 
and  development  field  as  circumstances  now  permit. 

Finally,  we  would  note  that  beyond  any  formal  standards,  we  cannot 
escape. the  necessity  of  relying  on  the  sensitive  conscience  of  officials 
in  the  Government  and  in  private  organizations  to  make  sure  that  appro¬ 
priate  standards  are  continually  maintained. 
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Part  3 

PROPOSALS  FOR  IMPROVING  POLICIES  AND  PRACTICES  APPLYING 
_ TO  RESEARCH  AND  DEVELOPMENT  CONTRACTING _ 

During  the  course  of  this  review,  a  number  of  suggestions  arose 
which  we  believe  to  indicate  desirable  improvements  in  the  Government’s 
policies  and  practices  applying  to  research  and  development  contracting. 

Improving  the  Government's  competence  as  a 
"Sophisticated  Buyer" _ 

In  order  for  the  contracting  system  to  work  effectively,  the  first 
requirement  is  for  the  Government  to  be  a  sophisticated  buyer  —  that 
is,  to  know  what  it  wants  and  how  to  get  it.  Mention  has  already  been 
made  of  the  requirements  this  places  on  governmental  management  officials. 
At  this  point  four  additional  suggestions  are  made. 

1.  In  the  case  of  many  large  systems  development  projects.  It 
has  been  the  practice  to  invite  private  corporations  to  submit  pro¬ 
posals  to  undertake  research  and  development  work  —  relating  to  a 
new  missile  system,  for  example,  or  a  new  aircraft  system.  Such 
proposals  are  often  invited  before  usable  and  realistic  specifications 
of  the  system  have  been  worked  out  in  sufficient  detail.  As  a  con¬ 
sequence,  highly  elaborate,  independent,  and  expensive  studies  are 
often  undertaken  by  the  would-be  contractors  in  the  course  of  sub¬ 
mitting  their  proposals.  This  is  a  very  costly  method  of  obtaining 
competitive  proposals,  and  it  unnecessarily  consumes  large  amounts  of 
the  best  creative  talent  this  country  possesses,  both  on  the  prepara¬ 
tion  of  the  proposals  and  their  evaluation.  Delivery  time  pressures 
may  necessitate  inviting  proposals  before  specifications  are  com- 
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pleted,  but  we  believe  this  practice  can  and  should  be  substantially 
curtailed. 

This  would  mean,  in  many  instances,  improving  the  Government's 
ability  to  accomplish  feasibility  studies,  or  letting  special  con¬ 
tracts  for  that  purpose,  before  inviting  proposals.  In  either  event, 
it  would  require  the  acceptance  of  a  greater  degree  of  responsibility 
by  Government  managers  for  making  preliminary  decisions  prior  to  in¬ 
viting  private  proposals.  We  believe  the  gains  from  such  a  change 
would  be  substantial  in  the  avoidance  of  unnecessary  and  wasteful  use 
of  scarce  scientific  and  technical  personnel  as  well  as  heavy  costs 
to  the  private  contractors  concerned  —  costs  which  in  most  cases 
nre  passed  on  to  the  Government. 

2.  We  believe  there  is  a  grent  deal  of  work  to  be  done  to 
improve  the  Government's  ability  to  supervise  and  to  evaluate  the 
conduct  of  research  and  development  efforts  —  whether  undertaken 
through  public  or  private  facilities.  We  do  not  have  nearly  enough 
understanding  ns  yet  of  hov  to  know  whether  we  are  getting  a  good 
product  for  our  money,  whether  research  and  development  work  is  being 
competently  managed,  or  how  to  select  the  more  competent  from  the 
less  competent  as  between  research  and  development  establishments. 

When  inadequate  technical  criteria  exist,  there  is  a  tendency  to 
substitute  conformity  with  administrative  nnd  fiscal  procedures  for 
evaluation  of  substantive  performance.  What  is  required  is  more 
exchange  of  information  between  agencies  on  their  practices  in 
contractor  evaluation  nnd  on  their  experience  with  these  practices. 


A  continuing  forum  should  be  provided  for  such  exchange.  It  is 
possible  also  that  some  central  and  fairly  formal  means  of  reporting 
methods  and  experience  and  recording  them  permanently  should  be 
established.  We  recommend  that  the  Director  of  the  new  Office  of 
Science  and  Technology,  when  established,  be  asked  to  study  the 
possibility  of  establishing  such  a  forum  and  the  best  means  for 
providing  information  regarding  evaluation  practices. 

3.  With  the  tremendous  proliferation  of  research  and  develop¬ 
ment  operations  and  associated  facilities  in  recent  years,  it  has 
become  difficult  for  the  Government  officials  who  arrange  for  such 
work  to  be  done  to  be  aware  of  all  the  facilities  and  manpower  that 
are  available.  To  maintain  a  complete  and  continuous  roster  of  man¬ 
power,  equipment,  and  organizations,  sensitive  to  month -by -month 
changes,  would  undoubtedly  be  too  costly  in  terms  of  its  value. 

Nevertheless,  we  believe  that  an  organized  attempt  should  be 
made  to  improve  the  current  inventory  of  information  on  the  scienti¬ 
fic  and  technical  resources  of  the  country.  We  recommend  that  the 
National  Science  Foundation  consider  ways  and  means  of  improving  the 
availability  of  such  information  for  use  by  all  concerned  in  public 
and  private  activities. 

4.  In  addition,  the  expansion  of  the  Nation’s  research  and 
develo*  ent  effort  has  multiplied  the  difficulties  of  communication 
among  researchers  engaged  on  related  projects  at  separate  facilities, 
hoth  public  and  private.  It  is  clear  that  additional  steps  should  be 
taken  to  further  efforts  to  improve  the  system  for  the  exchange  of 
information  in  the  field  of  science  and  technology. 
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At  present  a  Panel  on  Scientific  Information  of  the  President’s 
Science  Advisory  Committee  is  at  work  on  this  subject.  We  expect 
that  its  report  will  be  followed  by  full-scale  planning  for  the 
establishment  of  a  more  effective  technical  information  exchange 
system,  to  support  the  needs  of  the  operating  scientist  and  the 
engineer. 

Improving  arrangements  with  the  private  sector 

types  of  contracts 

The  principal  type  of  contract  for  research  and  development 
work  which  is  made  with  private  industry  is  the  cost -plus -fixed -fee 
contract.  Such  contracts  have  been  used  in  this  area  because  of  tne 
inherent  difficulty  of  establishing  precise  objectives  for  the  work  to 
be  done  and  of  making  costs  estimates  ahead  of  time. 

At  the  same  time,  this  type  of  contract  has  well-known  disadvan¬ 
tages.  It  provides  little  or  no  incentive  for  private  managers  to 
reduce  costs  or  otherwise  increase  efficiency.  Indeed,  the  cost-plus- 
fixed  -fee  contract,  in  combination  with  strong  pressures  from  govern¬ 
mental  managers  to  accomplish  work  on  a  rapid  time  schedule,  probably 
provides  incentives  for  raising  rather  than  for  reducing  costs.  If  a 
corporation  is  judged  in  terms  of  whether  it  accomplishes  a  result  by 
a  given  deadline  ratner  than  by  whether  it  accomplishes  that  result  at 
minimum  cost,  it  will  naturally  pay  less  attention  to  costs  and  more 
attention  to  speed  of  accomplishment.  On  the  other  hand,  where  there 
is  no  given  deadline,  the  cost-plus -fixed-fee  contract  may  serve  to 
prolong  the  research  and  development  work  and  induce  the  contractor  to 
delay  completion. 
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Consequently,  we  believe  it  to  be  desirable  to  replace  cost-plus- 
fixed-fee  contracting  with  fixed  price  contracting  wherever  that  Is 
feasible  —  as  it  should  be  in  the  procurement  of  some  late  stage 
development,  test  work,  and  services.  Where  it  is  judged  that  cost 
reimbursement  must  be  retained  as  the  contracting  principle,  it 
should  be  possible  in  many  instances  to  include  an  incentive  arrange¬ 
ment  under  which  the  fee  would  not  be  fixed,  but  would  vary  according 
to  a  predetermined  standard  which  would  relate  larger  fees  to  lower 
costs,  superior  performance,  and  shorter  delivery  times.  There  is 
ample  evidence  to  prove  that  if  adequate  incentives  are  given  by 
rewards  for  outstanding  performance,  both  time  and  money  can  be  saved. 
Where  the  nature  of  the  task  permits,  it  may  be  desirable  to  include 
in  the  contract  penalty  provisions  for  inadequate  performance. 

Finally,  if  neither  fixed -price  nor  incentive-type  contracts  are 
possible,  it  is  still  necessary  for  Government  managers  to  insist  on 
consideration  being  given  to  lower  cost,  as  well  as  better  products 
and  shorter  delivery  times  --  and  to  include  previous  performance  as 
one  element  in  evaluating  different  contractors  and  the  desirability 
of  awarding  them  subsequent  contracts. 

Contract  administration 

The  written  contract  itself,  however  well  done,  is  only  one  aspect 
of  the  situation.  The  administration  of  a  contract  requires  as  much 
care  and  effort  as  the  preparation  of  the  contract  itself.  This  is 
particularly  important  with  respect  to  changes  in  system  characteris¬ 
tics,  for  these  changes  often  become  the  mechanism  for  Justifying 
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cost  overruns.  Other  factors  of  importance  in  contract  administration 
are  fixing  authority  and  responsibility  in  both  Government  and  indus¬ 
try,  excessive  reporting  requirements,  and  an  all-too-frequent  lack 
of  prearranged  milestones  for  auditing  purposes. 

Reimbursable  costs 

Concern  has  been  expressed  because  of  significant  differences 
among  the  various  agencies  in  policies  re  arding  which  costs  are 
eligible  for  reimbursement  —  notably  with  respect  to  some  of  the  in¬ 
direct  costs.  These  differences  are  now  being  reviewed  by  the  Bureau 
of  the  Budget  with  the  cooperation  of  the  Department  of  Defense,  the 
Rational  Aeronautics  and  Space  Administration,  the  Atomic  Energy 
Commission,  and  the  General  Services  Administration. 

Arrangements  with  universities 

With  respect  to  universities.  Government  agencies  share  respon¬ 
sibility  for  seeing  that  research  and  development  financed  at 
universities  does  not  weaken  these  institutions  or  distort  their 
functions  which  are  so  vital  to  the  national  interest. 

Government  agencies  use  both  grants  and  contracts  in  financing 
research  at  universities,  but  in  our  judgment  the  grant  has  proved 
to  be  a  simpler  and  more  desirable  device  for  Federal  financing  of 
fundamental  research,  where  it  is  in  the  interest  of  the  Government 
not  to  exercise  close  control  over  the  objectives  and  direction  of 
research.  Since  all  relevant  Government  agencies  are  now  empowered 
to  use  grants  instead  of  contracts  in  supporting  basic  research,  the 
wider  use  of  this  authority  should  be  encouraged. 
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V 


Apart  from  this  matter,  three  others  seem  worthy  of  comment. 

One  arises  from  the  extensive  use  of  contracts  (or  grants)  for 
specific  and  precisely  identified  projects.  Often  there  is  a  tend¬ 
ency  to  believe  that  in  providing  support  for  a  single  specific 
project  the  chance  of  finding  a  solution  to  a  problem  is  being 
maximized.  In  reality,  however,  less  specific  support  often  would 
permit  more  effective  research  in  broad  areas  of  science,  or  in 
interdisciplinary  fields,  and  provide  greater  freedom  in  drawing 
in  more  scientists  to  participate  in  the  work  that  is  undertaken. 
Universities,  too,  often  find  project  support  cumbersome  and  awkward. 
A  particular  professor  may  be  working  on  several  projects  financed  by 
several  Government  agencies  and  must  make  arbitrary  decisions  in 
allocating  expenses  to  a  particular  project.  It  thus  appears  both 
possible  and  desirable  to  move  in  the  direction  of  using  grants  to 
support  broader  programs,  or  to  support  the  more  general  activities 
of  an  institution,  rather  than  to  tie  each  allocation  of  funds  to  a 
specific  project.  A  number  of  Government  agencies  have  been  moving 
in  this  direction  and  it  would  be  desirable  to  expand  the  use  of  such 
forms  of  support  as  experience  warrants. 

At  the  same  time,  it  would  not,  in  our  Judgment,  be  appropriate 
to  place  major  reliance  on  the  institutional  grant,  since  the  major 
purpose  of  making  grants  in  most  cases  is  to  assure  that  the 
university  personnel  and  facilities  concerned  will  he  devoted  to 
pursuing  specific  courses  of  inquiry. 
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A  second  problem  associated  with  the  support  of  research  at 
universities  is  whether  the  Government  should  pay  all  costs,  in¬ 
cluding  indirect  expenses  cr  "overhead",  associated  with  work 
financed  by  the  Government.  We  believe  this  matter  involves  two 
related  but  distinct  questions,  which  should  be  separated  in  con¬ 
sidering  the  appropriate  policy  to  be  followed. 

1.  We  believe  there  is  no  question  that,  in  those  cases  in 
which  it  is  desirable  for  the  Government  to  pay  the  entire  cost  of 
work  done  at  a  university,  the  Government  should  pay  for  allowable 
indirect  as  well  as  direct  costs.  To  do  otherwise  would  be  dis¬ 
criminatory  against  universities  in  comparison  with  other  kinds  of 
institutions.  For  purposes  of  financial  and  accounting  simplicity, 
in  those  cases  where  grants  are  used,  and  it  is  desirable  for  the 
Government  to  pay  all  allowable  costs,  it  may  be  possible  to  work 
out  a  uniform  or  average  percentage  figure  which  could  be  regarded 
as  covering  indirect  costs. 

2.  We  believe  there  are  many  cases  in  which  it  is  neither 
necessary  nor  desirable  for  the  Government  to  pay  all  the  costs 
of  the  work  to  be  done.  In  many  fields  of  research,  a  university 
may  gain  a  great  deal  from  having  the  research  in  question  done  on 
its  campus,  with  the  participation  of  its  faculty  arri  students, 
and  may  be  able  and  willing  to  share  in  the  costs,  either  through 
its  regular  funds  or  through  raising  additional  funds  from  founda¬ 
tions,  alumni,  or  by  other  means.  The  extent  and  degree  of  cost-sharing 
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can  and  should  vary  among  different  agencies  and  programs,  and  we 
are  not  prepared  at  this  time  to  suggest  any  uniform  standards  — 
except  the  negative  one  that  it  would  be  plainly  illogical  to  require 
that  the  university  uniformly  provide  its  share  through  'the  payment 
of  all  or  a  part  of  the  indirect  costs.  Only  in  the  exceptional  case 
would  this  turn  out  to  be  the  best  basis  for  determining  the  appro¬ 
priate  sharing  of  costs. 

A  third  problem  relates  to  the  means  for  furnishing  major 
capital  assets  for  research  at  universities  (suoh  as  a  major 
building  or  a  major  piece  of  equipment. such  as  a  linear  accelerator, 
synchrotron,  or  .large  computer) .  In  most  cases,  it  will  be  preferable 
to  finance  such  facilities  by  a  separate  grant  (or  contract),  which  will 
ensure  that  careful  attention  is  given  to  the  long-term  value  of  the 
asset  and  to  the  establishment  of  appropriate  arrangements  for  manag¬ 
ing  and  maintaining  it. 

Arrangements  with  respect  to  not-for-profit  organizations 

other  than  universities 

It  has  been  the  practice  in  contracting  for  research  and  develop¬ 
ment  work  with  such  organizations  to  cover  all  allowable  costs  and, 
in  addition,  to  provide  what  is  commonly  called  a  "fee."  The  reason 
for  paying  a  "fee"  to  not-for-profit  organizations  is  quite  different 
from  the  reason  for  paying  a  fee  to  profit-making  contractors  and 
therefore  the  term  "fee"  is  misleading.  The  profit-making  contractor 
is  engaged  in  business  for  profit.  His  profit  and  the  return  to  his 


shareholders  or  investors  can  only  come  from  the  fee.  In  the  case 
of  the  not-for-profit  organizations,  there  are  no  shareholders,  hut 
there  are  two  sound  reasons  to  justify  payment  of  a  "development" 
or  "general  support"  allowance  to  such  organizations. 

One  is  that  such  allowances  provide  seme  degree  of  operational 
stability  and  fleilhility  to  organizations  which  otherwise  would  he 
very  tightly  bound  to  the  precise  limitations  of  cost  financing  of 
specific  tasks;  the  allowances  can  be  used  to  even  out  variations 
in  the  income  of  the  organization  resulting  from  variations  in  the 
level  of  contract  work.  A  second  justification  is  that  most  not- 
for-profit  organizations  must  conduct  some  independent,  self-initiated 
research  if  they  are  to  obtain  and  hold  highly  competent  scientists 
and  engineers.  Such  staff  memhers,  it  is  argued,  ’-.111  only  he 
attracted  if  they  can  share,  to  seme  extent,  in  independently 
directed  research  efforts. 

V,Te  consider  that  both  of  these  arguments  have  merit  and,  in 
consequence,  support  the  continuation  of-  these  payments .  Both 
arguments  re1" — i..t  incentives  to  maintain  the  cohesiveness  and  the 
quality  of  the  organization,  which  is  in  the  interest  of  the  Govern¬ 
ment.  They  should  underlie  the  thinking  of  the  Government  representa¬ 
tives  who  negotiate  contracts  with  not-for-profit  organizations.  But 
the  amount  of  the  "fee"  or  allowance  in  each  instance  must  still  he 
determined  by  bargaining  hetween  Government  and  contractor,  in  accord¬ 
ance  with  the  independent  relationship  that  is  essential  to  successful 
contracting. 
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An  important  question  relating  to  not-for-profit  organizations 
other  than  universities,  concerns  facilities  and  equipment.  In  our 
judgment,  the  normal  rule  should  be  that  where  facilities  and  equip¬ 
ment  are  required  to  perform  research  and  development  work  desired  by 
the  Government,  the  Government  should  either  provide  the  facilities 
and  equipment,  or  cover  their  cost  as  part  of  the  contract.  This 
is  the  rule  relating  to  profit  organizations  and  would  hold  in  general 
for  not-for-profit  organizations  —  but  there  are  two  special  problems 
with  respect  to  the  latter. 

First,  we  believe  it  is  generally  not  desirable  to  furnish  funds 
through  "fees"  for  the  purpose  of  enabling  a  contractor  to  acquire 
major  capital  assets.  On  the  other  hand,  the  Government  should  not 
attempt  to  dictate  what  a  contractor  does  with  his  "fee",  provided  it 
has  been  established  on  a  sound  and  equitable  basis,  and  if  a  contractor 
chooses  to  use  part  of  his  "fee"  to  acquire  facilities  for  use  in  his 
self -initiated  research,  we  would  see  no  objection. 

Second,  we  would  think  it  equitable,  where  the  Government  has 
provided  facilities,  funds  to  obtain  facilities,  substantial  working 
capital,  or  other  resources  to  a  contractor,  it  should,  upon  dis¬ 
solution  of  the  organization,  he  entitled  to  a  first  claim  upon  such 
resources.  This  would  seem  Lo  UC  O  lau  w  vCI*  which  should  be  governed, 
insofar  as  possible,  by  the  terms  of  the  contract  —  or  in  the  case 
of  any  newly  established  organizations,  should  be  provided  in  the 
provisions  of  its  charter. 
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Salaries  and  related  benefits 

In  addition  to  the  question  of  fees  and  allowances,  there  has 
been  a  great  deal  of  concern  over  the  salaries  and  related  benefits 
received  by  persons  employed  on  federally  financed  research  and 
development,  work  in  private  institutions,  particularly  persons 
employed  in  not-for-profit  establishments  doing  work  exclusively  for 
the  Government.  Controls  have  been  suggested  or  urged  by  congres¬ 
sional  committees  and  others  to  make  sure  that  there  is  no  excessive 
expenditure  of  public  funds  and  to  minimize  the  undesirable  com¬ 
petitive  effect  on  the  Federal  career  service. 

We  agree  that  where  the  contracting  system  does  not  provide 
built-in  controls,  (for  example,  through  competitive  bidding), 
attention  should  be  paid  to  the  reasonableness  of  contractors' 
salaries  and  related  benefits,  and  contractors  should  he  reimbursed 
only  for  reasonable  compensation  costs. 

The  key  question  is  how  to  decide  what  is  reasonable  and 
appropriate  compensation.  We  believe  the  basic  standard  for  reim¬ 
bursement  of  salaries  and  related  benefits  should  be  one  of  compara¬ 
bility  to  compensation  of  persons  doing  similar  work  in  the  private 
economy.  The  President  recently  proposed  to  the  Congress  that  the 
pay  for  Federal  civilian  employees  should  be  based  on  the  concept 
of  reasonable  comparability  with  employees  doing  similar  work  in 
the  private  economy.  We  believe  this  to  he  a  sound  principle  which 
can  be  applied  in  the  present  circumstances  as  well. 


Application  of  this  comparability  principle  my  require  some 
special  compensation  surveys  (perhaps  made  by  the  Bureau  of  labor 
Statistics),  which  can  and  should  be  arranged  for  as  necessary. 
Furthermore,  there  will  undoubtedly  be  cases  in  which  comparable  data 
are  difficult  to  ootain  —  as,  for  example,  with  respect  to  top  manage¬ 
ment  jobs.  In  such  cases  the  specific  approval  of  the  head  of  the 
Government  contracting  agency  or  his  designee  should  be  required. 

In  view  of  the  inherent  complexity  and  sensitivity  of  this 
subject,  we  suggest  that  special  administrative  arrangements  should 
be  established  in  each  agency.  Contract  policies  respecting  salaries 
and  related  benefits  in  each  contracting  agency  should  he  controlled 
by  an  official  reporting  directly  to  the  head  of  the  agency  (in  the 
Department  of  Defense,  to  assure  uniformity  of  treatment,  by  an 
official  reporting  directly  to  the  Secretary  of  Defense),  and  salaries 
above  a  certain  level  --  say'  $25,000  —  should  require  the  personal 
approval  of  that  official. 
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PROPOSALS  FOR  IMPROVING  THE  GOVERCTSI.T 1 S  ABILITY  TO  CARRY  OUT 
RESEARCH  AND  DPTELOR-xL'T  ACTIVITIES  DIRECTLY 

Based  on  the  evidence  acquired  in  tne  course  of  this  review,  we 
believe  there  is  no  doubt  that  the  effects  of  the  substantial  increase 
in  contracting  out  Federal  research  and  development  work  on  the 
Government's  own  ability  to  execute  research  and  development  work  have 
been  deleterious. 

The  effects  of  the  sharp  rise  in  contracting  out  have  included 
the  following.  First,  contractors  have  often  been  able  to  provide  a 
superior  working  environment  for  their  scientists  and  engineers  — 
better  salaries,  better  facilities,  better  administrative  support  — 
making  contracting  operations  attractive  alternatives  to  Federal  work. 
Second,  it  nas  often  seemed  that  contractors  have  been  given  the  more 
significant  and  more  interesting  work  assignments,  leaving  Government 
research  and  development  establishments  with  routine  missions  and  static 
programs  which  do  not  attract  the  best  talent.  Third,  additional  burdens 
have  often  been  placed  on  Government  research  establishments  to  assist  in 
evaluating  the  work  of  increasing  numbers  of  contractors  and  to  train  and 
educate  less  skilled  contractor  personnel  —  without  adding  to  the  total 
staff  and  thus  detracting  from  the  direct  research  work  which  appeals 
to  the  most  competent  personnel.  Fourth,  scientists  in  contracting 
institutions  have  often  had  freedom  to  move  "outside  of  channels''  in  the 
Government  hierarchy  and  to  participate  in  program  determination  and 
technical  advice  at  the  highest  levels  --  freedom  frequently  not  available 
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to  the  Government's  own  scientists.  Finally,  one  of  the  most  serious 
aspects  of  the  contracting  out  process  has  been  that  it  has  provided 
an  alternative  to  correcting  the  deficiencies  in  the  Government's  own 
operations. 

In  consequence,  for  some  time  there  has  been  a  serious  trend 
toward  the  reduction  of  the  competence  of  Government  research  and  de¬ 
velopment  establishments.  .Recently  a  number  of  significant  actions 
have  been  started  which  are  intended  to  reverse  this  trend.  We  point 
particularly  to  the  strong  leadership  being  given  within  the  Defense 
Department  by  the  Director  of  Defense  Research  and  Engineering,  in 
striving  to  raise  the  capabilities  of  the  Department’s  laboratories 
and  other  research  and  development  facilities. 

Nevertheless,  we  believe  the  situation  is  still  serious  and  that 
major  efforts  are  required. 

We  consider  it  a  most  important  objective  for  the  Government  to 
maintain  first-class  facilities  and  equipment  of  its  own  to  carry  out 
research  and  development  work.  This  observation  applies  not  only  to 
the  newer  research  and  development  agencies  but  equally  to  the  older 
agencies  such  as  Commerce,  Interior  and  Agriculture. 

Ko  matter  how  heavily  the  Government  relies  on  private  contracting, 
it  should  never  lose  a  strong  internal  competence  in  research  and 
development.  By  maintaining  such  competence  it  can  be  sure  of  being 
able  to  make  the  difficult  but  extraordinarily  important  program  deci¬ 
sions  which  rest  on  scientific  and  technical  judgments.  Moreover,  the 
Government’s  research  facilities  are  a  significant  source  of  management 
personnel- 
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Major  steps  seem  to  us  to  be  necessary  in  the  following  matters : 

1.  It  is  generally  recognized  that  having  significant  and  chal¬ 
lenging  work  to  do  is  the  most  important  element  in  establishing  a 
successful  research  and  development  organization.  It  is- suggested 
that  responsibility  should  be  assigned  in  each  department  and  agency 
to  the  Assistant  Secretary  for  Research  and  Development  or  his  equiv¬ 
alent  to  make  sure  that  assignments  to  governmental  research  facilities 
are  such  as  to  attract  and  hold  first-class  men.  Furthermore,  arrange¬ 
ments  should  be  made  to  call  on  Government  laboratory  and  development 
center  personnel  to  a  larger  extent  for  technical  advice  and  partici¬ 
pation  in  broad  program  and  management  decisions  --in  contrast  to  the 
predominant  use  of  outside  advisers. 

2.  The  evidence  is  compelling  that  managerial  arrangements  for 
many  Government-operated  research  and  development  facilities  are  cumber¬ 
some  and  awkward.  Several  Improvements  are  needed  in  many  instances, 
including 

—  delegating  to  research  laboratory  directors  more 

authority  to  make  program  and  personnel  decisions,  to 
control  funds,  and  otherwise  to  command  the  resources 
which  are  necessnry  to  carry  out  the  mission  of  the 
installation. 

--  providing  the  resenrch  laboratory  director  a  dis¬ 
cretionary  allotment  of  funds,  to  be  available  for 
projects  of  his  choosing,  nnd  for  the  results  of  which 


he  is  to  be  responsible; 
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—  eliminating  where  possible  excess  layers  or  echelons  of 
supervisory  management,  and  insuring  that  technical, 
administrative,  and  fiscal  reviews  be  conducted  con¬ 
currently  and  in  coordinated  fashion;  and 
making  laboratory  research  assignments  in  the  form  of  a 
few  major  items  with  a  reasonable  degree  of  continuity 
rather  than  a  multiplicity  of  small  narrowly  specified 
tnsks;  this  will  put  responsibility  for  detailed  defi¬ 
nition  of  the  work  to  be  done  at  the  laboratory  level 
where  it  belongs. 

To  carry  out  these  improvements  will  require  careful  and  detailed 
analysis  of  the  different  situations  in  different  agencies.  Above  all, 
it  will  require  the  energetic  direction  of  top  officials  in  each  agency. 

Plans  have  already  been  developed  for  Joint  teams  of  Civil  Service 
Commission  and  Department  of  Defense  research  and  manpower  personnel  to 
visit  nine  Defense  laboratories  during  April  and  f-'ay  1962,  in  order  to 
analyze  precisely  what  administrative  restrictions  exist  that  hamper 
research  effectiveness.  In  this  fashion,  those  unwarranted  limitations 
that  can  he  eliminated  by  executive  action  can  be  identified  as  dis¬ 
tinguished  from  those  that  may  require  legislative  change. 

3*  Salary  limitations,  as  already  mentioned,  in  our  opinion  play 
a  major  role  in  preventing  the  Government  from  obtaining  or  retaining 
highly  competent  men  and  women.  Largely  because  of  the  lack  of  compar¬ 
able  salaries,  the  Government  is  not  now  and  has  not  for  at  least  the 
past  10  years  been  able  to  attract  or  retain  its  share  of  such  critically 
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necessary  people  as:  recently  graduated,  highly  recommended  Fh.  D's  in 
mathematics  and  physics;  recent  B.S./M.S.  scientific  and  engineering 
graduates  in  the  upper  25  percent  of  their  classes  at  top-ranked  uni¬ 
versities;  good  experienced,  weapons  systems  engineers  and  missile, 
space,  and  electronic  specialists  at  intermediate  and  senior  levels;  and 
senior-level  laboratory  directors,  scientific  managers,  and  adminis¬ 
trators.  This  obstacle  will  be  substantially  overcome  if  tbe  Congress 
approves  the  President's  recommendation  to  establish  a  standard  of 
comparability  with  private  pay  levels  for  higher  professional  and  tech¬ 
nical  jobs  in  the  Federal  service. 

4.  A  special  problem  in  the  Defense  Department  is  the  relation¬ 
ship  between  uniformed  and  civilian  personnel-  This  is  a  difficult  and 
sensitive  problem  of  which  the  Department  of  Defense  is  well  aware. 

We  do  not  attempt  in  this  report  to  propose  detailed  solutions,  but  we 
do  suggest  that  certain  principles  are  becoming  evident  as  a  result  of 
the  experience  of  recent  years. 

It  seems  clear,  for  example,  that  the  military  services  will  have 
increasing  need  for  substantial  numbers  of  officers  who  have  extensive 
scientific  and  technical  training  and  experience.  Such  officers  bring 
first-hand  knowledge  of  operational  conditions  and  requirements  to 
research  and  development  installations  and,  in  turn,  learn  about  the 
state  of  the  art  and  the  feasible  applications  of  technology  to  military 
operations.  The  military  officer  is  needed  to  communicnte  the  needa  of 
the  user,  to  prepare  the  operational  forces  for  new  equipment,  to  plan 
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for  the  use  of  developing  equipment,  and  later  to  install  it  and  uper- 
vise  its  use. 

All  of  the  above  roles  suggest  that  vhen  military  personnel  are 
used  in  research  and  development  activities,  they  should  perform  as 
"technical  men"  rather  than  "military  Een"  except  vhen  there  is  a  need 
for  their  military  skills.  Military  command  and  direction  become  important 
only  as  one  moves  from  the  research  end  of  the  spectrum  into  the  area 
where  operational  considerations  predominate.  Both  at  middle  management 
and  policy  levels,  a  well-balanced  mixture  of  military  and  civilian  per¬ 
sonnel  may  he  most  advantageous  in  programs  designed  to  meet  military 
needs . 

In  research,  there  are  many  instances  in  which  the  existence  of 
military  supervision,  and  the  decreased  opportunities  for  advancement 
because  of  military  occupancy  of  top  Jobs,  are  among  the  principal  reasons 
why  the  Defense  Department  has  had  difficulty  in  attracting  outstanding 
civilian  scientists  and  engineers.  On  the  other  hand,  there  are  examples 
vithin  the  Department  of  cases  in  which  enlightened  policies  of  civil- 
military  relationships  have  drawn  on  the  strengths  of  each  and  produced 
excellent  results.  In  such  instances,  the  military  head  of  the  laboratory 
has  usually  concentrated  on  administrative  problems  and  the  civilian 
technical  director  has  had  complete  control  of  technical  programs. 

Military  officers  should  not  be  substituted  for  civilians  in  the 
direction  and  management  of  research  and  development  unless  they  are 
technically  qualified  and  their  military  background  is  directly  needed 


and  applicable. 


In  the  course  of  the  next  year,  the  Department  of  Defense  intends 
to  give  consideration  to  the  delineation  of  those  research  and  develop¬ 
ment  installations  in  which  operational  considerations  nre  predominant 
and  those  installations  in  which  scientific  and  technical  considerations 
are  predominant.  Having  done  so,  the  assignment  of  military  officers 
to  head  the  former  type  of  installation,  and  civilians  (or  equally  quali¬ 
fied  military  officers)  to  head.  Use  latter  will  he  encouraged.  Further¬ 
more,  when  military  personnel  are  assigned  to  work  in  civilian-directed 
installations  on  the  basis  of  their  technical  abilities,  it  is  intended 
that  they  should  be  free-  of  the  usual  rotation- of- duty  requirements  and 
not  have  separate  lines  of  reporting. 

5.  In  addition  to  the  recommendations  above,  we  have  given  consider 
tion  to  the  possible  establishment  of  a  new  kind  of  Government  research 
and  development  establishment,  which  might  be  called  a  Government 
Institute-  Such  an  Institute  would  provide  a  means  for  reproducing 
within  the  Government  structure  some  of  the  more  positive  attributes  of 
the  nonprofit  corporation.  Each  Institute  would  be  created  pursuant  to 
authority  granted  by  the  Congress  and  be  subject  to  the  supervision  of 
a  Cabinet  officer  or  agency  head.  It  would,  however,  as  a  separate 
corporate  entity  directly  managed  by  its  own  Board  of  Regents,  enjoy  a 
considerable  degree  of  independence  in  the  conduct  of  Its  internal 
affairs.  An  Institute  would  have  authority  to  operate  its  own  career 
merit  system,  as  the  Tennessee  Valley  Authority  does,  would  be  able  to 
establish  a  compensation  system  based  on  the  comparability  principle. 
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and  would  have  broad  authority  to  use  funds  and  to  acquire  and  dispose 
of  property. 

The  objective  of  establishing  such  an  instrumentality  would  be  to 
achieve  in  the  administration  of  certain  research  and  development  pro¬ 
grams  the  kind  of  flexibility  which  has  been  obtained  by  Government 
corporations  while  retaining,  ns  was  done  with  the  Government  corporation, 
effective  public  accountability  and  control. 

We  regard  idea  as  promising  and  recommend  that  the  Bureau  of  the 
Budget  study  it  further,  in  cooperation  with  some  of  the  agencies  having 
major  research  and  development  programs.  It  may  well  prove  to  be  a 
useful  additional  means  for  carrying  out  governmental  research  and  develop¬ 
ment  efforts. 

6-  It  would  seem,  based  on  the  results  of  this  review,  that  it 
would  he  possible  and  desirable  to  make  more  use  of  existing  govern¬ 
mental  facilities  and  avoid  the  creation  of  duplicate  facilities.  This 
is  not  as  easy  a  problem  as  it  might  seem.  It  is  ordinarily  necessary 
for  a  laboratory,  if  it  is  to  provide  strong  and  competent  facilities, 
to  have  a  major  mission  and  a  major  source  of  funding.  This  will  limit 
the  extent  to  which  it  is  possible  to  make  such  facilities  available 
for  the  work  of  other  agencies.  Nevertheless,  in  some  cases  and  to  some 
extent  it  is  clearly  possible  to  do  this  and  a  continuing  scrutiny  is 
necessary  in  order  to  make  sure  that  the  facilities  which  the  Government 
has  are  used  to  their  fullest  extent. 

7.  Finally,  together  with  the  better  use  of  existing  facilities, 
the  Government  must  also  make  better  use  of  its  existing  scientific  and 
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engineering  personnel.  This  implies  not  only  a  careful  watch  over  Work 
assignments,  but  also  a  continual  upgrading  of  the  capabilities  of 
Federal  personnel  through  education  and  training.  At  the  present  time, 
technology  is  changing  so  rapidly  that  on-the-job  scientists  and 
engineers  find  themselves  out  of  date  after  a  decade  or  so  out  of  the 
university.  To  remedy  this,  the  Government  must  strengthen  its  educa¬ 
tional  program  for  its  own  personnel,  to  the  extent  of  sending  them 
back  to  the  university  for  about  an  academic  year  every  decade.  This 
program,  necessary  as  it  is,  will  only  become  attractive  if  the  employee 
is  ensured  job  security  on  his  return  from  school  and.  if  his  parent 
organization  is  allowed  to  carry  him  on  its  personnel  roster. 
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July  31,  1961 


Honorable  Da.vid  E.  Bell 
Director,  Bureau  of  the  Budget 
Washington  25,  D.  C. 


Dear  Kr.  Bell: 

Since  the  end  of  VIorld  V.rar  II,  the  Federal  Government  has  been  making 
extensive  use  of  contracts  viith  private  institutions  and  enterprises 
to  provide  for  the  operation  and  management  of  research  and  develop¬ 
ment  facilities  and  programs,  for  analytical  studies  and  advisory 
services,  and  for  technical  supervision  of  weapons  systems  and  other 
programs  administered  on  a  systems  basis.  Through  such  contracts 
the  Government  has  been  able  to  accomplish  scientific  and  technical 
work  essential  to  urgent  public  purposes. 

In  part,  the  use  of  such  contracts  has  been  made  necessary  by  the 
Government's  entry  into  new  fields,  such  as  atomic  energy,  missile 
development  and  space  exploration,  and  the  need  for  talents  and 
services  not  previously  employed.  In  part,  the  use  of  contracts  has 
also  been  induced  by  the  recommendations  of  the  second  Hoover  Com¬ 
mission  and  other  groups  that  the  Government  terminate  activities 
which  could  better  be  performed  fer  it  by  private  enterprise.  Pres¬ 
ent  Federal  policies  with  respect  to  contracting-out  Government 
activities  are  outlined  generally  in  Bureau  of  the  Budget  Circular 
No.  A — ii9 ,  "Use  of  management  and  operating  contracts",  and  Bureau 
of  the  3udget  Bulletin  No.  60-2,  "Commercial-industrial  activities 
of  the  Government  providing  products  or  services  for  governmental 
use". 


fter  a  decade  or  more  of  experience  with  such  contracts,  I  think 
it  would  be  desirable  to  review  the  effectiveness  of  this  means  of 
accomplishing  the  Government's  purposes.  Some  of  the  questions  that 
require  review  have  been  posed  recently  in  studies  and  reports  by 
several  committees  of  Congress.  I  would  like  to  have  you  undertake, 
with  the  assistance  and  cooperation  of  the  other  Federal  officials 
most  concerned,  a  review  of  the  experience  with  respect  to  the  types 
of  contracts  mentioned  above.  I  an  requesting  the  following  officials 
to  participate  in  the  study:  the  Secretary  of  Defense,  the  Chairman 
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of  the  Atomic  Energy  Commission,  the  Chairman  of  the  United  States 
Civil  Service  Commission,  the  Administrator  of  the  National  Aero¬ 
nautics  and  Space  Administration,  and  the  Special  Assistant  to  the 
President  for  Science  and  Technology. 

The  product  of  the  review  should  be  recommendations  to  guide  future 
executive  branch  action.  While  there  is  a  consensus  that  the  use  of 
contracts  is  essential  and  appropriate  to  carry  on  certain  types  of 
Federal  operations,  it  also  appears  that  use  of  the  contract  device 
has  been  made  necessary  in  part  by  the  limitations  which  exist  with 
respect  to  direct  Federal  operations.  I  would  like  to  have  you 
explore  the  circumstances  and  conditions  under  which  contractor 
operations  provide  the  most  effective  means  for  accomplishing  the 
Government's  objectives  in  the  areas  under  review.  I  would  also  like 
to  have  full  consideration  given  to  the  limitations  which  make  direct 
Federal  operations  difficult,  and  to  the  development  of  proposals  for 
adjustments  and  new  concepts  in  direct  Federal  operations  which  would 
provide  the  Government  with  greater  flexibility  in  determining  whether 
the  public  interest  would  best  be  served  by  the  use  of  contractor  or 
direct  Government  operations. 

The  review  should  focus  on  the  following  matters:  (l)  the  effect  of 
the  use  of  contractors  cn  direct  Federal  operations,  the  Federal 
personnel  system,  and  the  Government's  own  capabilities,  including 
the  capability  to  review  contractor  operations  and  carry  on  scientific 
and  technical  work  in  areas  where  the  contract  device  has  not  been 
used,  and  policies  and  actions  needed  to  increase  the  Government's 
capabilities  in  these  respects;  (2)  the  policies,  if  any,  that  the 
Government  should  follow  in  controlling  the  salaries  and  fringe  bene¬ 
fits  of  personnel  working  under  a  contract,  and  the  appointment, 
management  and  dismissal  of  such  personnel;  (3)  the  criteria  to  be 
used  in  determining  whether  to  perform  a  service  or  function  through 
a  contractor  or  through  direct  Federal  operations,  including  any 
special  considerations  to  be  given  to  the  nature  of  the  contractor 
and  his  relationship  to  production  contractors;  (h)  the  policies 
vihich  should  apply  in  selecting  contractors,  including  the  organiza¬ 
tion  cf  institutions  for  the  sole  purpose  of  entering  into  contracts 
with  the  Government;  (5)  the  means  for  reviewing  and  supervising 
contractor  operations,  and  for  achieving  maximum  efficiency  in  such 
operations;  and  (6)  the  policies  which  should  apply  with  respect  to 
contractor  fees  and  cost  reimbursement  practices  on  items  such  as 
overhead,  facilities  and  equipment,  and  advertising. 
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The  results  of  the  review  should  be  available  not  later  than 
December  1. 


Sincerely, 


/s /  John  F.  Kennedy 


AMJEX  2 


SUID'APY  IRFORKaTIO?!  corcepkirg  respondents  to 

BUREAU  OF  TIES  BUDGET  QUESTK  ;.ES  ..N'D  GPGaREIAIIORS  DiTEHVE.'ED 

This  annex  lists  the  respondents  to  the  questionnaires  sent  out  by 
the  Bureau  of  the  Budget  in  connection  with  the  study  of  Government 
contracting  for  research  and  development.  It  presents  certain  data  as 
to  the  types  of  organizations  involved  and  their  staff  characteristics. 

1.  Departments  and  agencies 

Ten  departments  and  agencies,  and  some  organizations  attached  to  the 
Office  of  the  Secretary  of  Defense^  were  asked  to  respond  to  ques¬ 
tionnaires  concerning  the  means  of  conducting  their  research  and 
development  programs.  The  ten  were  the  Departments  of  the  Any, 

Navy,  Air  Force,  agriculture,  Commerce,  and  Health,  Education,  and 
Welfare,  Rational  Aeronautics  and  Space  Administration,  Atomic  Energy 
Commission,  Rational  Science  Foundation,  and  Federal  Aviation  Agency. 

Those  establishments  were  selected  to  participate  in  the  study  because 
of  the  magnitude  and  diversity  of  their  research  and  development  acti¬ 
vities.  Other  departments  and  agencies,  such  as  Interior  and  the 
Tennessee  Valley  Authority  conduct  significant  R&D  programs,  but  the 
ten  participants  account  for  over  93  per  cent  of  Federal  expenditures 

TT  Rational  Security  Agency,  Advanced  Research  Projects  Agency, 
Defense  Atomic  Support  agency,  Defense  Communications 
Agency,  Defense  Intelligence  Agency. 
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for  research  and  development  ($12,138  million  out  of  a  total  $12,365 
million  estimated  for  fiscal  year  1963).  By  the  sane  token  they 
employ  the  bulk  of  Federal  scientists,  engineers,  and  other  personnel 
engaged  in  PAD  and  utilise  the  large  majority  of  contractual  services 
in  support  of  such  Federal  programs. 


The  following  table  summarizes  the  scientific  and  engineering  staff 
resources  in  the  R&D  programs  of  the  ten  departments  aril  agencies: 

TECHNICAL  PROFESSIONAL  PAD  PERSONNEL 


Military 

Civilians 

Total 

Department  of  Defense 

6,562 

23,161 

30,063 

Other  agencies 

1,977 

16,121* 

18,101 

TOTAL 

3,559 

39,605 

liS,l6lj 

iJ  Includes  members 

of  the  Public 

Health  Service. 

*5  / 

—  Includes  1,1)25  personnel  employed  under  special  authority 
such  as  Public  Law  313  >  "excepted  positions"  for  the  NASA, 
and  others. 


The  following  definitions  were  furnished  to  departments 
and  agencies  for  reporting  of  these  data.  The  definitions 
are  consistent  with  National  Science  Foundation  and  Bureau 
of  Labor  Statistics  practice. 

Scientists:  Count  as  scientists  all  persons  actually 
engaged  in  scientific  work  at  a  level  which  requires  know¬ 
ledge  of  physical,  life,  engineering,  or  mathematical 
sciences  equi' valent  at  least  to  that  acquired  through 
completion  of  a  b-year  college  course  with  a  rr.ajor  in 
one  of  these  fields,  regardless  of  whether  they  hold  a 
college  degree  in  the  field.  Include  those  persons  in 
research-development,  management,  technical  service, 
technical  sales,  and  other  positions  which  require  them 
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2 .  Government  and  contractor  installations  performing  research 
and  development 

Seventy-one  Government  laboratories  and  other  types  of  installations, 
■universities,  private  businesses  and  not-for-profit  institutions 
were  asked  to  respond  to  questionnaires  calling  for  presentation  of 
in for ration  on  the  nature  and  a mount  of  their  work,  personnel  and 
personnel  systems  and  certain  operating  characteristics.  They 
were  selected  from  among  the  several  thousand  (the  Department  of 
Defense  alone  has  contracts  with  over  300  universities  and  not- 
for-profit  institutions)  public  and  private  enterprises  engaged 
in  doing  R&D  work  for  the  Federal  Government  because  of  the  signi¬ 
ficance  of  their  activities  and  because  they  were  representative  of 
the  variety' of:  (l)  types  of  organization  -  Government  mined  and 
operated  laboratories,  development  centers  ard  test  ranges,  and 

to  use  the  indicated  level  of  knowledge  in  their  work. 

Do  not  include  persons  trained  in  science  but  currently 
employed  in  positions  not  requiring  the  use  of  such 
training.  Exclude  psychologists  ard.  social  scientists. 

Engineers:  Count  as  engineers  all  persons  actually  engaged 
in  chemical,  civil,  electrical,  mechanical,  metallurgical, 
and  all  other  types  of  engineering  work  at  a  level  which 
requires  knowledge  of  engineering,  physical,  life,  or 
mathematical  sciences  equivalent  at  least  to  that  acquired 
through  completion  of  a  li-year  college  course  with  a  major 
in  one  of  these  fields,  regardless  of  whether  they  hold  a  col¬ 
lege  degree  in  the  field.  Include  those  persons  in  research- 
development,  management,  technical  service,  technical  sales, 
and  other  positions  which  require  them  to  use  the  indicated 
level  of  knowledge  in  their  work.  Do  not  include  persons 
trained  in  engineering,  but  currently  employed  in  positions 
not  requiring  the  use  of  such  training.  Include  architect¬ 
ural  engineers;  exclude  architects. 
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universities,  university-associated  research  centers,  Government- 
owned  contractor-operated  facilities,  not-for-profit  enterprises 
and  industry}  (2)  fields  of  endeavor  -  physical  snd  biological 
sciences,  medicine,  operations  research,  etc.}  (3)  primary  func¬ 
tions  -  research,  analytical  services,  systems  engineering, 
testing,  etc.;  (I4)  organizations  performing  under  various  Govern¬ 
ment  agency  sponsoring  arrangements}  and  (5)  geographic  locations. 

"o  attempt  was  made  to  select  participants  in  the  study  on  a 
statistical  sample  basis. 

The  significance,  however,  of  the  participating  group  is  apparent 
in  terms  of  their  expenditures  and  staff  resources.  The  non-Federal 
installations  involved  had  expenditures  for  R&D  of  over  $2.7  billion 
in  fiscal  year  1961  of  which  over  90  per  cent  was  received  from 
Federal  sources.  The  staffs  of  the  Federal  and  contractor  insti¬ 
tutions  (excluding  universities,  but  including  university-associated 
research  centers)  queried  total  about  250,000  people,  including 
77,000  Federal  civilian  and  military  employees. 

The  folia-, -ring  tables  indicate  the  type  and  size  of  organisations 


involved. 


Table  1 


TfPEa  OF  R&Si-'OHuEriTS 


The  following  table  lists  the  seventy-one  installations  under  two 
categories :  direct  Federal  operations,  and  contractors.  "On- 
campus'1  college  and  university  respondents  are  identified  as  a 
group  separately  from  other  contractors.  The  other  contractors 
are  marked  to  indicate  type  according  to  the  followings  (1)  university- 
associated  institutions  (i.e.,  a  laboratory  or  division  which  has 
been  separately  organized  by,  but  remains  legally  a  part  of  a 
university  to  handle  certain  major  Government  R&D  efforts);  (2)  other 
not-for-profit  institutions;  (3)  industry;  and  (li)  Government-owned, 
contractor -op era ted  facilities.  There  is  overlap  between  the  latter 
group  and  the  others. 

Note:  An  asterisk  (*)  indicates  those  institutions 
whose  officers  were  also  interviewee  by  a  Bureau  of 
the  Budget  interview  team,  having  representation  from 
the  Bureau,  the  office  of  the  Special  Assistant  to  the 
President  for  Science  and  Technology,  the  Civil  Service 
Commission  and  the  Department  or  agency  primarily 
involved . 


DIRECT  FEDERAL  OPERATIONS 


^Ordnance  Materials  Research  Office  (C.S.  Army) 

IJ.S.  Army  Chemical  Research  and  Development  Laboratories 
Army  Rocket  and  Guided  Missile  Agency  Research 
Laboratories 

*U.S.  Army  Signal  Research  and  Development  Laboratory  - 
Fort  Monmouth 

White  Sands  Missile  Range  (D.S.  Army) 

Diamond  Ordnance  Fuze  Laboratories  (D.S.  Army) 

Walter  Reed  Army  Institute  of  Research 
#U.S.  Naval  Research  Laboratory 
D.  S.  Naval  Ordnance  Laboratories: 

White  Oak 
Corona 

*U.S.  Naval  Ordnance  Test  Station 
Pacific  Missile  Range  (including  organizational  elements 
primarily  at  Pt.  Kugu  and  Pt.  Arguello) 

Aeronautical  Systems  Division,  Air  Force  Systems  Command 
-s-Air  Force  Cambridge  Research  Laboratories 
Rome  Air  Development  Center  (U.S.  Air  Force) 

Air  Force  Flight  Test  Center,  Edwards  AFB 
Office  of  the  Deputy  Commander  for  Aerospace  Systems, 
including:  the  Ballistic  Systems  Division  and  the 
Space  Systems  Division  (0. S.  Air  Force) 


Table  1  (cont'd.) 


DIRECT  BBDbKAL  OmtATiONS  (ConcJu . ) 

Langley  Research  Center  (NASA) 

Goddard  Space  Flight  Center  (NASA) 

■ftAmes  Research  Center  (NASA) 

Weather  Bureau  (Commerce) 

■^National  Bureau  of  Standards  (Commerce) 

National  Aviation  Facilities  Experimental  Center  (FAA) 
Regional  Poultry  Research  Laboratory  (Agriculture) 

U.S.  Salinity  Laboratory  (Agriculture) 

U,  S.  Vegetable  Breeding  Laboratory  (Agriculture) 

Fresno  Horticultural  Field  Station  (Agriculture) 
Forest  Products  Laboratory  (Agriculture) 

Northern  Utilization  R&D  Division  (Agriculture) 
■^National  Institutes  of  Health  (HEW) 

Robert  A.  Taft  Sanitary  Engineering  Center  (HEW) 

CONTRACTORS 


Colleges  and  Universities: 


^Massachusetts  Institute  of  Technology 
New  Mexico  State  University 
^California  Institute  of  Technology 
Michigan  State  University 
Georgia  Institute  of  Technology 


Other  Contractors: 

Title  of  Organization 


Univ.  Not-for- 

Assoc.  Profit  GO-COf/  Industry 


^-Lincoln  Laboratory  (HIT)  X 

Operations  Evaluation  Group  (HIT)  X 

Hudson  Laboratories  (Columbia  Univ.)  X 

■^Applied  Physics  Lab.  (Johns  Hopkins  Univ.)  X 
Institute  of  Science  and  Technology 
University  of  Michigan  X 

MITRE  Corporation  X 

Institute  for  Defense  Analyses  X 

*RAND  Corporation  X 

Vitro  Laboratories,  Div.  of  Vitro  Corp. 
of  America 

^Research  Analysis  Corporation  X 

System  Development  Corporation  X 

Analytic  Services,  Inc.  X 

^Aerospace  Corporation  X 

Stanford  Research  Institute  X 


X 


Table  I  (cont*d. 


CONTRACTORS  (cont'd/ 


Title  of  Organization 


*Space  Technology  Laboratories,  Inc. 

Cornell  Aeronautical  Laboratory,  Inc. 

*Bell  Telephone  Laboratories,  Inc. 

Thiokol  Chemical  Company  -  Redstone  Div. 
Boeing  Company  -  Aero-Space  Division 
Martin  Marietta  Corp.  -  Aerospace  Div. 
^Lockheed  Missiles  and  Space  Company 
Land-Air,  Inc.  White  Sands  -  Holloman  Div. 
Pacific  Missile  Range  -  (Bend lx  Corporation, 
Radio  Division) 

Atlantic  Missile  Range  -  (Pan  American  World 
Airways,  Guided  Missiles  Range  Div.) 
*Tullahoma  Test  Facility  (AEjO,  Inc.) 
-s-Rocketdyne  -  A  Division  of  North  American 
Aviation,  Inc. 

*Jet  Propulsion  Laboratory  (California 
Institute  of  Technology) 

*3rookhaven  National  Laboratory  (Associ¬ 
ated  Universities,  Inc.) 

■sQak  Ridge  National  Lab.  (Union  Carbide) 

Los  Alamos  Scientific  Laboratory 
(University  of  California) 

Sandia  Corporation  (Western  Electric  Co.) 
Bettis  Atomic  Povjer  Lab.  (Westinghouse) 

Idaho  Test  Station  (Phillips  Petroleum  Co., 
Atomic  Energy  Div.) 

Nevada  Test  Site  (Reynolds  Electrical  and 
Engineering  Co.,  Inc. 

National  Radio  Astronomy  Observatory 
(Associated  Universities,  Inc.) 


Univ. 

Assoc. 


Not-for- 

Profit 


)-coS/ 


Industr 


iln  addition^officers  of  the  following  private  institutions  were  interviewed* 
Jerrold  Electronics  Corp.,  General  Atronics  Corp.,  CEIR,  Inc.,  and  the 
University  of  Chicago. 

f XJ  -  Government-owned  and  contractor-operated. 


SK  H  IK  i*  HW  M  HHHHX 


Table  2 


TutAJ,  Si^rr 

REPORTED  BT  CONTRACTOR  AND  DIRECT  FEDERAL 
OPERATION  ESTABLISHMENTS  PERFORMING  RESEARCH 
AND  DEVELOPMENT  OPERATIONS 


Group 

Total 

Staff 

Scientists 

& 

Engineers 

Other  Technical 
& 

Management 

Other 

^  / 

Contractors  — ' 

171,935 

38,535 

57,17k 

76,226 

Government 

Civilian 

Military 

TOTAL 

77,071 
(62,837) 
(1U,23U).  / 
2£97o55“- 

21,880 

(18,575) 

(3,305)./ 

"ZoM*' 

22,298 

(18,556) 

(3,7b2h, 

-79,Wl7 

32,893 

(25,706) 

(7,187) 

y  Exclusive  of  colleges  and  universities  ("on-campus" 
contracts) . 

— ^  Questionnaire  requested  the  reporting  of  full-time 
personnel  employed  on  or  about  Sept.  30,  1961. 

c  / 

—  Includes  98I  individuals  classified  by  respondents  as 
executives,  as  defined  in  the  questionnaire  as  follows: 

Executives  (highest  levels  of  management,  either  line  or 
staff,  not  directly  and  necessarily  involved  in  the 
scientific  and  engineering  aspects  of  work  in  progress). 

Also  includes  7,681  personnel  classified  by  respondents 
as  scientists  and  engineers  who  do  not  h3ve  academic 
degrees.  These  individuals  are  not  included  in  the  salary 
analysis  for  the  reason  that  respondents  were  asked  to 
tabulate  staff  salaries  since  year  of  bachelors  degree. 

Defined  in  the  questionnaire  as  follows: 

Other  technical  and  management  personnel  (including  such 
personn  1  as  accountants,  attorneys,  personnel  specialists, 
technical  support  personnel,  draftsmen,  engineering  aides, 
technicians,  and  laboratory  assistants,  but  excluding  clerks, 
typists,  janitors,  etc.). 


Table  3 


REPORTED,  BY  CONTRACTOR 


Contractor 

Total 

Scientists 

Staff 

and  Engineer 

Lincoln  Laboratory 

1,805 

666 

Operations  Evaluation  Group 

173 

98 

Institute  of  Science  and  Technology  (U.  of  Mich.) 

620 

268 

Hudson  Laboratories 

25b 

102 

Applied  Physics  laboratory  (Johns  Hopkins  Univ.) 

2,002 

787 

MITRE  Corporation 

l,b76 

b2h 

Institute  for  Defense  Analyses 

357 

U16 

RA’JD  Corporation 

Vitro  Laboratories,-  Division  of  Vitro 

1,036 

b6b 

Corporation  of  America 

2,663 

516 

Research  Analysis  Corporation 

U18 

96 

System  Development  Corporation 

3,827 

1,839 

Analytic  Services,  Inc. 

70 

b5 

Aerospace  Corporation 

3,053 

886 

Stanford  Research  Institute 

1,727 

8b3 

Space  Technology  Laboratories,  Inc. 

b,56  9 

l,7b9 

Cornell  Aeronautical  Laboratory,  Inc. 

1,027 

boo 

Bell  Telephone  Laboratories,  Inc. 

12,79b 

U,51»3 

Thiokol  Cheilcal  Company  -  Redstone  Division 

1,679 

369 

Boeing  Company  -  Aero-Space  Division 

b2,180 

5,695 

Martin-Marietta  Corporation  -  Aerospace  Div. 

13,39b 

2,309 

Lockheed  Missiles  and  Space  Company 

26,183 

U,692 

Land -Air,  Inc.  -  (WSMR- -Ho lloman) 

550 

161 

Bendix  Corporation,  Radio  Div.  at  FI® 

Fan  American  World  Airways,  Guided  Missiles 

207 

20 

Range  Div. 

5,730 

601 

Rocketdyne 

12,197 

1,719 

Jet  Propulsion  Laboratory 

2,867 

963 

Brookhaven  Rational  Laboratory 

2,b02 

672 

Oak  Ridge  Rational  Laboratory 

U,193 

1,5U9 

Los  Alamos  Scientific  Laboratory 

3,389 

1,300 

Sandia  Corporation 

7,888 

2,068 

f/  exclusive  of  colleges  and  universities  ("on-campus"  contracts) . 

)?/  Includes  those  individuals  classified  by  respondents  as 
"  executives” . 


Bettis  Atonic  Power  Laboratory 
Phillips  Petroleum  Co.  -  Atonic  Energy 
Div.  -  (Idaho  Test  Station) 

Reynolds  Electrical  and  Engineering 
Company,  Inc.  -  (Nevada  Test  Site) 
ARO,  Inc .  -  (Tulin bora  Test  Facility) 
National  P.adio  Astronomy  Observatory 


Table  3 

(cont'd.) 

Total 

Scientists 

Staff 

and  Eng  ir.ee  i 

3,593 

1,1149 

1.7U7 

517 

2,906 

U5 

2,651 

610 

103 

214 

Table  u 


STAFF 

REPORTED,  BY  GOVERNMENT-OPERATED  LABORATORY, 
TEST  STATION  OR  RANGE 


Total 

Staff 

Scientists 

&  Engineers^/ 

Organization 

Civilian 

Military 

Civilian 

Military 

Ordnance  Materials  Research 

Office 

80 

1 

52 

1 

Array  Chemical  R&D  Labs. 

1,106 

377 

3B9 

208 

Army  Rocket  and  Guided  Missile 
Agency  Research  Labs. 

h80 

ia- 

257 

0 

Army  Signal  R&D  Lab.  - 
Fort  Monmouth 

2,920 

501 

1,130 

181 

V.hite  Sands  Missile  Range 

U,87U 

3,271 

1,009 

125 

Diamond  Ordnance  Fuze  Labs. 

1,369 

5 

h87 

0 

’Walter  Reed  Army  Institute 
of  Research 

1)55 

326 

192 

182 

Naval  Research  Laboratory 

3,2lU 

8li 

1,023 

17 

Naval  Ordnance  Laboratories : 

White  Oak 

3,08li 

1)9 

959 

11) 

Corona 

999 

3 

lt06 

3 

Naval  Ordnance  Test  Station 

lt,61t8 

1,018 

1,228 

29 

Pacific  Missile  Range 

3,152 

2,iil2 

398 

53 

Aeronautical  Systems  Division, 
Aeronautical  Systems  Command 

7,879 

l,66Li 

2,658 

856 

Air  Force  Cambridge  Research  Labs 

.  m 

200 

h2  6 

93 

Rome  Air  Development  Center 

1,21k 

351  ■ 

;-8i 

137 

Air  Force  Flight  Test  Center, 
Edwards  AFB 

2,129 

2,528 

10U 

10U 

Air  Force,  Office  of  Aerospace 
Systems 

2,196 

1,1)03 

212 

1,302 

Langley  Research  Center 

3,fcl6 

0 

1,2U9 

0 

Goddard  Space  Flight  Center 

1,725 

0 

62k 

0 

Ames  Research  Center 

1,512 

0 

516 

0 

Weather  Bureau 

511 

0 

275 

0 

National  Bureau  of  Standards 

3,396 

0 

1,516 

0 

National  Aviation  Facilities 
Experimental  Center 

1,188 

0 

3 1<8 

0 

Includes  those  individuals  classified  by  respondents  as  "executives". 


Table  l|  (conttd.) 

Total  Staif*  £>cienoisuS  «  Engine 


Organisation 


C ivillan  Military 


Civilian  Military 


U.S.  Vegetable  Breeding  Lab. 
U.S.  Salinity  Laboratory 
Fresno  Horticultural  Field 
Sta  tion 

Regional  Poultry  Research  Lab. 
Northern  Utilisation  R&D  Div. 
Forest  Products  Laboratory 
National  Institutes  of  Health 
Robert  A.  Taft  Sanitary 
Engineering  Center 


19 

0 

5 

1.3 

0 

19 

10 

0 

6 

35 

0 

11 

381 

0 

201 

h2? 

0 

156 

8,660 

0 

1,916 

0 

0 

0 

0 

0 


6614 


0 
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ANNEX  3 


Srr.CiA!.  ANALYSIS  G 

FEDERAL  RESEARCH  AND  DEVELOPMENT  PROGRAMS 

'Phis  analysis  summarizes  Federal  expenditures  in  the  fiscal  years 
19f>l,  1962,  and  1963  for  the  conduct  of  research  and  development 
and  for  the  construction,  improvement,  and  equipping  of  research 


and  development  facilities.1 

Research  ond  Development 

EliimaUJ  Budget  ExptaJilurtt  in  1962 


Department  of  Defense  {Military  Function*) 

National  Aeronautic*  end  Spjce  Admm-itruF,on 

Alomic  Energy  Commission 
1  650 

Ucpartment  of  Keolth.  Education,  end  Y7elfarc 

— 

171 

Department  of  Agriculture 

> 

National  Science  Foundation 
J  395 

Other  Agencies 


S  WUfOHS 


TOTAL  {12, 3 ’55 


Xet  budget  expenditures  for  research  and  development  in  1963  arc 
estimated  to  total  $12,365  million,  an  increase  of  $2,121  million  over 
1902  and  $3,074  million  over  1961. 


Table  C-l.  TOTAL  FEDERAL  RESEARCH  AND  DEVELOPMENT 
EXPENDITURES  (in  millioni  of  dollari) 


Purpo  <e 

1961 

actual 

1962 

estimate 

1963 

esti  mate 

8.75-1.0 

536.8 

m 

11,475.9 

389.4 

Research  and  development  facilities  -  _ 

9.290.8 

10.243.9 

12.365.3 

Note.- — Total*  in  text  tables  may  not  add  due  to  rounOmg. 

1  The  term  "Conduct  ol  research  and  development”  include*  Activities  ia  which  the  primary  aim 
it  either  to  develop  new  knowledge  or  to  Apply  existing  knowledge  to  new  uses.  These  Activities  may 
be  carried  out  in  Government  installations  or  in  th*  facilities  of  private.  St  Ate.  or  local  organir  ation* 
using  Federal  funds.  _  G.ner*]ly  excluded  from  this  definition  Are  expenditures  for  routine  testing, 
experiment*!  production,  information  activities,  and  tr*ining  projums.  This  An*lysis  a!so  omits 
expenditures  for  research  performed  independently  by  cun’.rac'oe*  within  overhead  Arrangements 
on  some  procurement  eontrsets  funded  in  Dcpsstmcnt  of  Defense  procurement  Accounts  nnd  (or  the 
collection  of  gencr a!-purpo*e  statistics  by  the  Census  Bureau  And  other  Agencies. 

Expenditures  for  “Research  and  development  facilities**  include  amounts  for  ph'sictl  fscititics 
such  as  land,  buildings,  and  major  equipment,  regardless  of  whether  the  facility  is  to  be  used  or  owned 
by  the  Federal  Government  or  by  a  private.  State,  or  local  organization. 
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•rill-:  BCDCI'T  FOR  FISCAL  YEAR  1903 


Through  ii<  programs  tin-  l'ctU*rsil  (ioverimicnt  now  supports  over 
I wo-l  birds  of  tlic  research  and  de vclopnicnl  of  the  Xution.  Of  the 
total  Federal  expriidii  tires  for  this  purpose  about  two-thirds  are  made 
through  contracts  with  private  industry;  over  10%  through  grunts 
ami  ."oti l tacts  with  uni versities  and  other  nonprofit  institutions;  and 
the  remainder  by  ( 'loverinueiil  scientists  hi  Federal  facilities. 


Tabic  G-2.  FEDERAL  EXPENDITURES  FOR  RESEARCH  AND  DEVELOP¬ 
MENT  DIVIDED  BETWEEN  NATIONAL  DEFENSE  AND  OTHER  PRO- 
GRAMS,  HSCAL  YEARS  3953  1963  (tn  millions  of  dollars) 


Note.- — Amount:,  included  in  this  table  under  "National  Defense"  for  the  Department  of  De¬ 
fense  have  been  compiled  Irom  the  best  available  summary  data  to  provide  maximum  possible  com¬ 
parability  lor  the  years  shown. 


Within  the  totals  for  research  and  development,  expenditures  for 
basic  research  will  increase  to  about  Sl.l'i  billion  in  19G3  as  compared 
with  well  over  SI  billion  in  1962.  A  major  portion  of  the  increase  in 
1903  is  attributable  to  the  National  Aeronautics  and  Space  Admin¬ 
istration. 


Included  in  this  analysis,  hut  not  separately  identified,  are  the  funds 
of  a  number  of  agencies  in  certain  scientific  fields  of  broad  national 
interest.  These  include  space  programs,  medical  and  related  re¬ 
search,  and  several  fields  which  have  been  given  special  attention 
by  the  Federal  Council  for  Science  and  Technology  and  its  com¬ 
mittees,  including  oceanography,  atmospheric  sciences,  high  and  low 
energy  physics,  and  materials  and  water  research. 

■Space  programs. — Expenditures  for  space  research  and  development 
will  amount  to  about  $3.7  billion  in  19 03  as  compared  with  about 
$2.3  billion  in  1902  anil  $1.5  billion  in  1901.  A  belter  index  of  the 
growth  of  Federal  activities  in  this  Held  is  shown  by  the  new  oblig.i- 
tional  authority  for  all  space  activities  summarized  in  table  G-3. 

'i’lie  amounts  shown  for  the  .National  Aeronautics  ami  Space  Ad¬ 
ministration  cover  all  activities  of  that  agency  except  those  specifi¬ 
cally  identified  with  aircraft  or  missile  technology.  The  estimates 
for  the  Department  of  Defense  include  all  the  principal  amounts 
identifiable  with  the  Department's  space  programs  hut  exclude 
certain  amounts  which  cannot  feasibly  be  separated  from  other  mill- 
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PROGRAMS 


(in  million j  o!  dollars) 


Age  ncy 

1961 

actual 

1962 

titimitt 

1963 

e»Umate 

National  Aeronautics  and  Space  Administration 

926.2 

793.8 

63.2 

1.7S6.3 

1,147.2 

120.1 

50.2 

1.6 

3.732.9 

1,517.7 

192.9 

47.2 

1.7 

Atomic  Energy  Commission  ..  _.  . 

National  Science  Foundation.  .  _  _ 

.6 

Total .  .........  .  . . . . 

1.783.8 

3.105.4 

5,492.4 

tary  expenses,  such  us  the  development  of  missiles  which  arc  also 
used  in  the  space  programs,  military  personnel  costs,  and  various 
other  operating  costs.  For  the  Atomic  Energy  Commission,  the 
table  includes  the  atiiounts  associated  with  the  development  of  nuclear 
rocket  propulsion  and  nuclear  power  sources  for  space  applications. 
The  Weather  lhirean  amounts  are  priniarilv  those  related  to  the  estab¬ 
lishment  of  an  operational  meteorological  satellite  system,  which, 
therefore,  nrc  not  included  in  the  totals  for  research  and  development 
in  this  speeial  analysis.  The  amounts  for  the  National  Science  Foun¬ 
dation  arc  for  a  space  telescope  project. 

}fc<lical  research. — The  Federal  Government  now  supports  over 
thrce-fiftlis  of  the  medical  and  health-related  research  of  the  Nation. 
Total  obligations  of  Federal  agencies  for  the  conduct  of  such  research 
and  for  research  facilities  are  estimated  at  $1,024  million  in  1963  as 
compared  with  $S57  million  in  1902  and  SG23  million  in  19G1. 

The  rapid  growth  in  the  Federal  support  of  medical  and  health- 
related  research  reflects  chiefly  the  increases  in  the  Department  of 
Health,  Education,  and  Welfare,  particularly  for  intramural  nnd 
research  grants  programs  of  the  National  Institutes  of  Health,  which 
presently  account  for  about  two-thirds  of  the  Federal  support  of 
medical  research  arul  roughly  two-fifths  of  national  expenditures  in  this 
field. 

The  major  field  of  interest  to  the  Atomic  Energy  Commission 
is  research  on  the  effects  of  radiation  on  human  beings.  Medical 
research  in  the  Department  of  Defense  emphasizes  preventive  medicine 
and  medical  problems  of  military  operations.  'Flic  Veterans  Adminis¬ 
tration  undertakes  clinical  research  related  to  the  special  problems  of 
patient  care  in  its  hospitals.  A  portion  of  f  he  rapidly  growing  research 
programs  of  the  National  Aeronautics  and  Space  \diniinstrntion  is 
directly  rotated  to  health,  particularly  the  clfccts  of  space  {light  on 
humans.  Research  programs  of  the  Department  of  Agriculture  include 
such  fields  as  nutrition  and  veterinary  medicine.  The  National 
Science  Foundation  supports  basic  research  in  the  life  sciences,  it 
portion  of  which  is  of  direct  significance  to  health. 
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Table  G-4.  OBLIGATIONS  OF  FEDERAL  AGENCIES  FOR  MEDICAL  AND 
HEALTH  RELATED  RESEARCH  (in  millions  of  dollars) 


1961 

1962 

1963 

A  gene  y 

Budgeted 
at  medical 
and  bealthl 
related 

Direclly 
i  elated  1 

Budgeted 
as  medical^ 
a  nd  hralth 

related 

Directly 
related  • 

Budgeted 
as  medical 
and  health 
related 

Direclly 
related  1 

Department  ol  Health.  Education, 
and  Welfare: 

Public  1  leallh  Service  _ 

434 

613 

i 

735 

(410) 

13 

(562) 

20 

(679) 

21 

Ollier..  .  . . .  ... 

Total,  Department  of  Health. 
Education,  and  Welfare  . 

447 

633 

756  1 

22 

28 

32 

31 

43 

41 

7 

54 

8 

61 

8 

71 

National  Aeronautics  and  Space  Ad- 

5 

22 

29 

24 

32 

32 

19 

23 

22 

14 

14 

17 

3 

1 

4 

i 

Total,  medical  attd  health  re¬ 
lated  research . . . 

Total,  conduct  ol  research _ 

Total,  research  facilities _ 

503 

(459) 

(44) 

120 

(HI) 

(9) 

706 

(650) 

(56) 

151 

(140) 

(12) 

843 

(750) 

(93) 

181 

(169) 

(10 

1  Include*  obligations  for  icscareh  wiih  olher  lhan  medicil  or  heallh  objeelivsa  but  related  to 
heallh  in  terms  of  substance  or  probsbte  applications. 


Oceanography. — The  national  occnnogrn  )hic  program  of  the  Federal 
Government  for  1963  will  total  $123.6  mi  lion  in  obligations. 


Tabic  C-5.  OBLIGATIONS  OF  FEDERAL  AGENCIES  FOR  OCEANOGRAPHIC 
RESEARCH  AND  SURVEYS  (in  millions  ol  dollars) 


Age  ncy 

1961 

actual 

1962 

estimate 

1963 

catima  te 

Departments  ol — 

11.4 

23.0 

Commerce.  -  -  -  - 

23.9 

Defense.. - - 

31.6 

42.! 

57.3 

Health.  Education,  and  Welfare - - - - 

.7 

i.3 

1.6 

Interior...  . .  - . . . — 

8.7 

14.2 

14.9 

Atomic  Energy  Commission .  . . 

1.7 

3.6 

5.4 

National  Science  Foundation . . . . 

7.9 

16.7 

20.1 

.1 

-t 

.4 

Total . . . 

62.1 

101.0 

123.6 

An  estimated  $53.1  million  for  research  and  instrumentation  will 
provide  for  studies  by  ihc  Navy  particularly  of  the  pl'.ysirul  ami 
chemical  properties  of  the  sea;  grants  of  the  National  Science  Founda¬ 
tion  for  oceanography  including  marine  biology;  the  work  of  the. 
AFC  related  principally  to  radiation  and  atomic  wastes;  and  research 
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hv  !  )cpa  r!  i'.'.viil  ".f  1 1st*  l  in  prior  o.*i  commercial  fish  resource*  Survey 
programs,  priut-ipully  those  of  the  Departments  of  Couuuerce  and 
Navy  to  map  ami  provide  basic  statistics  on  depths,  currents,  tempera¬ 
tures  and  related  data,  will  total  $17.1  million.  Funds  for  the  con¬ 
struction  of  ships  and  facilities  will  total  $19. 1  million.  Also  included 
is  $3.7  million  for  the  International  Indian  Ocean  Expedition  and  $.0 
million  for  the  National  Oceanographic  Data  Center. 

Atmaxpht  rit  sciences,—  The  atmospheric;  sciences  are  undergoing 
rapid  development  as  an  increasing  array  of  new  techniques  become 
available  to  obtain  and  process  data  bearing  on  atmospheric  properties 
and  dynamics.  The  Federal  Government’s  program  in  'bis  field  is 
estimated  to  grow  to  over  $200  million  in  1903,  roughly  double  the 
past  year’s  effort.  Almost  one-half  of  the  increase  in.  1963  is  being 
directed  to  the  meteorological  and  scientific  satellite  programs  of 
the  National  Aeronautics  and  Space  Administration.  Other  increases 
have  been  required  by  tiie  rigorous  needs  of  new  defense  programs, 
detection  and  prediction  of  radioactive  fallout,  air  pollution,  and 
aviation  and  nir-trafUc  control  as  well  as  the  desire  to  advance  the 
science  generally  through  basic  research  grants  and  facilities.  A 
notable  step  to  be  taken  in  1903  will  be  the  financing  by  the  National 
Science  Foundation  of  a  major  construction  and  operating  program 
for  the  National  Center  for  Atmospheric  Research. 

II iyh  and  Una  enenjy  physics.-  High  energy  physics  is  concerned 
with  the  study  of  elementary  particles  at  the  subatomic  level  and 
related  nuclear  forces.  It  is  characterized  by  high  costs  for  high 
energy  particle  accelerators  and  related  equipment.  In  1903,  total 
Federal  expenditures  for  high  energy  physics  research  and  construction 
are  estimated  to  l>c  $13$  million— of  which  the  Atomic  Energy  Com¬ 
mission’s  share  is  $120  million — as  compared  with  a  total  of  $109 
million  in  1902  and  $S0  million  in  1901.  The  balance  is  chiefly  ac¬ 
counted  for  by  the  Department  of  Defense  and  the  National  Science 
Foundation. 

Low  energy  physics  is  concerned  with  the  structure  and  properties 
of  the  nucleus  of  the  atom  and  the  character  of  related  nuclear  proc¬ 
esses.  The  research  is  conducted  primarily  with  particles  produced 
from  relatively  small  accelerators  and  research  reactors.  Total  Fed¬ 
eral  expenditures  for  low  energy  physics  in  1903  arc  estimated  at  $01 
million  of  which  Atomic  Energy  Commission  will  provide  $10  million 
and  the  National  Science.  Foundation  $11  million-  as  compared  with 
a  total  of  $52  million  in  1902  and  $39  million  in  1901.  The  balance 
is  chiefly  accounted  for  by  the  Departments  of  Defense  and  Commerce. 

Materials  research. — Attention  has  been  given  over  the  past  2  years 
to  strengthening  materials  research  with  emphasis  on  basic  research 
and  related  graduate  education.  While  no  overall  figures  are  available, 
basic  li  tcrials  research  is  being  given  increased  support  particularly 
through  Federal  financing  of  interdisciplinary  materials  research  lab¬ 
oratories  on  a  number  of  major  campuses. 

Water  research. — A  long  range  study  of  future  needs  for  research  in 
natural  resources  has  been  initiated  by  this  administration.  Particular 
attention  lias  been  given  in  recent  mouths  to  Federal  programs  in 
water  research.  While  no  precise  estimates  are  available,  this  budget 
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provides  for  a  significant  strengthening  of  several  agency  programs  in 
water  research  particularly  in  the  Department  of  tin*  Interior. 


In  the  following  pa  nigra  pits  are  described  tin*  programs  of  t  lie. 
Federal  age  1  tries  with  the  largest  expenditures  for  research  and  devel¬ 
opment.  The  expenditures  for  these  and  other  agencies  are  listed 
separately  in  the  table  at  the  end  of  this  text. 

Depmitmknt  or  Defense— Military  Functions 

The  research.  development,  test,  and  evaluation  programs  of  the 
Department  of  Defense  include  haste  research  in  the  sciences,  applied 
research,  ami  technical  developments:  development  of  new  weapons 
and  equipment :  fabrication  and  procurement  of  items  under  develop¬ 
ment  for  test  and  evaluation;  and  construction,  operation,  and  main¬ 
tenance  of  laboratories  and  test  facilities. 


Table  G-6.  EXPENDITURES  OF  THE  DEPARTMENT  OF  DEFENSE- 
MILITARY  FUNCTIONS  FOR  RESEARCH  AND  DEVELOPMENT  (In 

millions  of  dollars) 


Function.  purpoae,  ami  budget  title 

1961 

actual 

1962  esti¬ 
mate 

1963  eili- 
mate 

Conduct  of  research  and  development: 

Research,  development,  test,  and  evaluation. . . 

6.130.5 

130.3 

205.1 

6.039.2 
Ml. 7 
206.1 
10.0  ' 

6.650.1 

134.9 

206.6 

17.0 

Total,  expenditures  for  ihe  conduct  of  research  and  de- 

6. -165.9 

115.9 

6.397.0  i 
82.3 

7,008.6 

139.7 

Research  and  development  facilities. .  . 

Total,  expenditures  for  research  and  development _ 

(  6.581.8 

6.479. 3 

7.148.3 

The  present  high  levels  of  effort  in  basic  research  and  applied  re¬ 
search  will  be  augmented  in  1 063  in  certain  areas  to  exploit  new  pos¬ 
sibilities  that  arc  emerging  and  to  place  further  emphasis  in  areas  of 
fundamental  importance  to  military  applications.  The  planned 
expenditures  will  also  carry  forward  the  development  of  a  wide  variety 
of  major  weapon  systems  and  other  specific  developments  for  which 
the  annua!  requirements  fluctuate  depending  on  the  status  of  develop-, 
ment,  the  phasing  of  the  effort,  and  the  quantities  and  cost  of  the 
test  articles  required. 

Estimates  of  expenditures  for  research  and  development  facilities 
of  the  Department  of  Defense  shown  in  table  G  -G  include  the  amounts 
in  the  military  construction  programs  for  technical  facilities  having 
us  their  primary  mission,  research,  development,  or  testing  functions. 
The  expenditure  pattern  indicated  for  the  3  years  results  from  heavy 
expenditures  for  the  Nike-Zetis  lest  facilities  in  19G1  and  the  substan- 
lial  expenditures  for  the  Lit  go  radar  telescope  a  Sugar  Grove,  V*.  Ya., 
which  are  estimated  to  occur  in  1903. 


SPECIAL  ANALYSES 


333 


The  composition  of  and  trends  in  the  programs  of  the  Department 
are  shown  in  terms  of  obligations  bv  inajorTields  of  effort  in  table  G-7. 

Missile  development,  including  an  emphasis  in  the  field  of  defense 
against  ballistic  missiles  under  the  Army’s  Xikc-Zcus  anti-missile 
project,  continues  in  1963  to  represent  the  largest  area  of  activity. 
The  decrease  within  this  field  is  caused  primarily  by  the  trend  in 
major  intercontinental  ballistic  missile  programs  for  which  1961  was 
the  year  in  which  the  highest  obligations  were  required.  In  the  stra¬ 
tegic  area,  the  Navy’s  Polaris  system  is  continued  at  a  high  level  as 
are  the  Air  Force  Mhiuteman  and  Skybolt  programs.  The  initiatier*. 

Table  G-7.  OBLIGATIONS  OF  THE  DEPARTMENT  OF  DEFENSE— MILI¬ 
TARY  FUNCTIONS  FOR  RESEARCH  AND  DEVELOPMENT  (m  oillbns  of  dollars) 


Purpo*«.  budget  title  *nd  program 


Conduct  of  research  and  development: 

Research,  development,  test,  and  evaluation: 

Military  sciences. _ _ _ _ 

Aircraft  and  related  equipment . . 

Missiles  and  related  equipment . . 

Military  astronautics  and  reiat.-d  equipment _ 

Ships  and  small  croft  and  related  equipment . 

Ordnance,  combat  vehicles,  and  related  equipment. 

Other  equipment, . . . . 

Programwide  management  and  support _ 

Emergency  fund. _ _ _ _ 


Total,  direct  obligations,  research,  development,  test,  and 
evaluation . 


Procurement: 
Aircraft.  . 

Missiles . 

Ships  . . 

Other _ _ 


Total,  direct  cbligalions,  procurement. 

Military  personnel . 

Civil  Defense . . 


Total,  direct  obligations  for  the  conduct  of  research  and 

development.. _ _ _ _ _ 

Research  and  development  facilities . .  . . . 


Total,  direct  obligations  for  research  and  development _ 


1962  1963 

ctlimite  estimate 


?.  S94.S 

603.6 

212.9 

163.1 

<-(5.0 

256.8 


7S5.5 

630.3 
7.640.0 
1,058.5 

211.3 
191.1 
532.7 
239.9 

99.5 


964.4 

690.9 
2.386.0 
1.327.4 

234.4 

221.9 

801.5 
268.4 
150.0 


uf  development  effort  for  a  mobile  midrange  ballistic  missile  is  in¬ 
cluded  in  the  1 9C3  program.  The  decrease  in  the  missile  field  is 
approximately  offset,  by  the  increases  estimated  for  military  astro¬ 
nautics  and  related  equipment..  The  1963  estimates  provide  for  the 
initiation  of  a  new  multipurpose  space  booster  vehicle  for  the  national 
space  program.  ITovision  is  also  made  for  programs  for  the  develop¬ 
ment  of  satellite  systems  in  support  of  military  requirements,  together 
with  essential  supporting  research  and  development  on  subsystems 
ami  components.  Requirements  in  the  field  of  aircraft  development 
remain  comparatively  high  due  to  the  new  multipurpose  tactical 
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fighter-bomber  aircraft  ami  i'nv  1‘  70  prototype  aircraft  in  Air  Force, 
tlio  new  jet  cargo  aircraft  for  the  Military  Air 'Transport  Service, 
the  triservice  vertical  takeoff  ami  landing  aircraft,  and  mobility  and 
surveillance  aircraft  tvpos  for  the  Armv. 


National  Aeronautics  and  Space  Administration 


AH  of  the  activities  of  the  National  Aeronautics  and  Space  Admin¬ 
istration  are  classified  as  research  and  development  for  purposes  of 
this  special  analysis.  The  NASA  is  responsible  for  the  development, 
test,  and  operation  of  space  vehicles  for  manned  and  unmanned 
exploration  of  space  and  other  non-military  applications,  and  for 
conducting  the  broad  programs  of  supporting  research  and  develop¬ 
ment  required  for  these  purposes.  In  addition  XASA  is  responsible 
for  conducting  research  to  advance  aircraft  and  missile  technology 
in  support  of  both  military  and  civil  interests. 

Table  G-S.  EXPENDITURES  OF  THE  NATIONAL  AERONAUTICS  AND 
SPACE  ADMINISTRATION  FOR  RESEARCH  AND  DEVELOPMENT 


(in  millions  of  dollars) 


Function  and  purpose 

Conduct  of  research  and 
development 

Research  and  development 
facililiea 

1961 

actual 

1962 

estimate 

1 

1963 

estimate 

1961 

actual 

1962 

estimate 

1963 

estimate 

Manned  space  flight  _ 

Space  applications . 

Unmanned  investigations  in  spare.. 

Space  technology..  ...  . . 

Aircraft  and  missile  technology _ 

Supporting  operations _ _ 

Total.  National  Aeronautics 
and  Space  Administra¬ 
tion  . . . 

. 

231.7 
14.9 

20S.4 

122.8 

35.5 

32.5 

437.7 
77,3 
312  1 
207.5 
40.1 
71.0 

997.0 

135.0 

4  52.1 

342.5 
50.1 

128.5 

5.6 
1.3 

7.7 
19.4 
14  5 
49.7 

33.5 

4.0 

25.4 

27.7 

17.7 

49.5 

165.3 

2.8 

33.0 

49.5 
5.7 

23.5 

646.1  | 

1.146.2 

2,115.2 

93.2 

153.8 

284.8 

Expenditures  for  manned  space  flight  support  programs  which 
will  lead  to  manned  lunar  landing  and  return  within  this  decade. 
Expanded  effort  will  be  devoted  to  the  two  methods  now  under 
consideration  to  achieve  this  goal— direct  ascent  from  the  earth  to 
the  moon  and  the  use  of  the  rendezvous  technique  to  bring  large 
spacecraft  components  together  in  earth  orbit,  after  which  the  com¬ 
bined  spacecraft  would  continue  to  the  moon.  Propulsion  develop¬ 
ment,  spacecraft  development,  ground  testing  and  launching  required 
to  carry  out  the  Saturn,  Advanced  Saturn,  Apollo,  and  Nova  programs 
arc  also  provided  for.  The  space  application  program  includes  funds 
for  research  and  development  on  the  Tiros  nnd  Ximbus  meteorological 
satellites  and  the  Rebound,  Rclav,  nnd  Svncom  communication  sat  el- 
lit  cs.  Major  emphasis  in  the  unmanned  investigations  in  space  will  be 
devoted  to  earth  orbiting  geophysical,  astronomical,  and  solar  observa¬ 
tories;  lunar  exploration  with  the  Ranger  and  Surveyor  programs; 
and  planetary  exploration  with  the  Murmur  series.  Funds  for  spare 
technology  provide  for  a  variety  of  technological  advancements  ineiud- 
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ing  development  of  advanced  propulsion  systems  nnd  elect  ric.  power 
techniques  and  systems  for  future  space  vehicles.  Aircraft  and  missile 
technology  includes  activities  for  basic  and  applied  research  on 
problems  related  to  design,  development,  construction,  and  operation 
of  aircraft  and  missiles.  It  includes  research  on  new  types  of  mili¬ 
tary  and  commercial  aircraft,  as  well  as  on  techniques  of  aerodynamic 
flight  which  may  prove  applicable  to  space  travel.  Supporting 
operations  include  the  development  and  operation  of  the  worldwide 
tracking  and  data  acquisition  networks  required  for  the  civilian  space 
programs. 

Atomic  Energy  Commission 

The  research  and  development  program  of  the  Atomic  Eneigy 
Commission,  including  supporting  construction,  constitutes  nearly 
half  of  the  Commission’s  total  annual  expenditures.  Basic  research 
is  conducted  in  the  physical  and  life  sciences  to  secure  a  better  under¬ 
standing  of  nuclear  processes  nnd  of  the  effects  of  nuclear  radiation 
on  living  organisms.  The  Commission’s  applied  research  and  devel¬ 
opment  program  includes  efforts  to  improve  the  processes  used  in 
the  production  of  special  nuclear  materials,  to  develop  improved  types 
of  nuclear  weapons,  and  to  find  ways  of  obtaining  useful  power  from 
nuclear  reactions. 

While  a  large  portion  of  the  development  effort  is  aimed  at  military 
uses  of  atomic  energy,  an  increasing  portion  is  devoted  to  civilian 
applications.  However,  much  of  the  information  from  military 
programs  is  applicable  to  peaceful  uses.  The  research  and  develop¬ 
ment  programs  are  carried  on  in  the  Commission’s  contractor-operated 
laboratories,  in  universities  and  other  private  research  institutions, 
and  by  industrial  contractors.  In  support  of  the  actual  conduct  of 
research  and  development  the  Commission  provides  necessary  facili¬ 
ties,  including  laboratories,  particle  accelerators,  research  and  test 
reactors,  and  other  test  facilities. 


Table  G-9.  EXPENDITURES  OF  THE  ATOMIC  ENERGY  COMMISSION  FOR 
RESEARCH  AND  DEVELOPMENT  (in  mffliene  ol  dollars) 


Function  and  program 

Conduct  of  retcarch  and 
develop  ment 

i 

Rctearch 

i  and  development 
lacilitiea 

1961 

actual 

1962  r.ti- 
mate 

1963  e»ti. 
mate 

1961 

actual 

1962  e»ti- 
mate 

1963  eiti- 
mate 

Special  nuclear  materials  and 

240.0 

412.2 

393.5 

13.9 

16.7 

17.0 

399.9 

403.3 

463.2 

125.8 

87.6 

97.5 

142.2 

156.9 

IS2.7 

47.2 

61.7 

65.5 

50.2 

58. 5 

67  4 

3.4 

5.2 

3.5 

Other  research  and  develop¬ 
ment.  _ _ _ 

10.7 

13.5 

14.9 

1.3 

1.4 

.5 

Major  operating  equipment  not 

69.5 

101.0 

102.0 

Total.  Atomie  Energy  Coni* 

843.0 

1.049,4 

1,121.6 

261.1 

273.6 

286.1 
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The  principal  increases  in  1963  occur  in  the  reactor  development 
and  physical  research  programs. 

The  reactor  development  program  comprises  primarily  efforts  to 
develop  reactors  for  the  economic  generation  of  electric  power,  for 
propulsion  of  submarines  and  naval  ships,  for  propulsion  of  rockets 
(Project  Rover),  and  for  auxiliary  long-lived  power  sources  for  satel¬ 
lites  and  space  vehicles  (Project  SNAP).  The  space  applications 
(Projects  Rover  and  SNAP)  will  be  expanded  substantially  in  1963. 

The  physical  research  program,  which  also  increases  in  1963,  com¬ 
prises  research  in  high  and  low  energy  physics  and  in  those  aspects  of 
chemistry,  metallurgy,  and  mathematics  of  particular  importance  to 
nuclear  science  and  technology.  Included  also  is  a  continuing  pro¬ 
gram  to  achieve  a  controlled  thermonuclear  reaction. 

The  "other  research  and  development”  item  includes  the  isotopes 
development  program,  which  is  directed  toward  utilization  of  radio¬ 
isotopes  and  radiation  for  a  variety  of  useful  purposes,  and  Project 
Plowshare,  a  program  to  develop  peaceful  uses  of  nuclear  explosives. 

Department  of  Health,  Education,  and  Welfare 

The  expenditures  in  the  Department  of  Health,  Education,  and 
Welfare  for  research  will  total  an  estimated  $679.9  million  in  1963, 
as  compared  with  8553.2  million  in  1962,  and  S3S3.S  million  in  1961. 

The  principal  research  effort  of  the  Department  is  the  support  of 
medical  research  by  the  Public  Health  Service,  particularly  the 
National  Institutes  of  Health.  The  major  increases  in  National 
Institutes  of  Health  research  expenditures  in  1963  arc  for  the  con¬ 
tinuation  of  previously  approved  research  projects  and  for  the  support 
Of  a  larger  number  of  clinical  research  centers.  Elsewhere  in  the 
Public  Health  Service,  research  programs  in  community  and  environ¬ 
mental  health  will  increase. 

The  research  programs  of  the  Office  of  Vocational  Rehabilitation, 
the  Food  and  Drug  Administration,  and  the  Office  of  Education  will 
also  be  strengthened  in  1963. 

Department  of  Agriculture 

The  expenditures  of  the  Department  of  Agriculture  for  research 
and  development  are  estimated  at  $170.7  million  in  1963  as  compared 
with  $157.6  million  in  1962  and  S141.S  million  in  1961. 

The  largest  program  of  the  Department  is  that  of  the  Agricultural 
Research  Service  which  conducts  researcli  on  the  production  of  animals 
and  crops,  soil  and  water  conservation,  the  utilization  of  farm  products, 
agricultural  engineering,  human  nutrition,  and  consumer  use  of  agricul¬ 
tural  products.  Similar  research  is  supported  in  the  experiment 
stations  of  the.  land  grant  universities  through  grants  of  the  Coop¬ 
erative  State  Experiment  Station  Service. 

Other  research  programs  are  undertaken  in  the  Department  by  the 
Forest  Service,  the  Economic  Research  Service,  the  Agricultural 
Marketing  Service,  the  Foreign  Agricultural  Service,  the  Fanner 
Cooperative  Service,  and  the  National  Agricultural  Library. 

The  expenditures  of  the  Department  in  1963  include  additional 
funds  to  initiate  a  program  of  project  grants  to  universities  and  other 
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nonprofit  institutions  for  basic  research  nnd  to  complete  stuffing  of 
the  Department’s  new  laboratories. 

National  Science  Foundation 

The  total  expenditures  of  the  National  Science  Foundation  for 
research  and  research  facilities  arc  estimated  at  $163.9  million  in  1963 
as  compared  with  $124. 3  million  in  1962  and  $S1.9  million  in  1961. 

The  1963  budget  will  provide  increased  support  for  basic  research 
project  grants,  the  Antarctic  research  program,  U.S.  participation  in 
the-  International  Indian  Ocean  Expedition,  and  for  a  program  of 
research  in  the  geology  and  geophysics  of  the  deeper  layers  of  the 
earth.  Additional  funds  arc  also  estimated  in  1963  for  radio  and 
optical  astronomy  observatories;  a  national  center  for  atmospheric 
research;  oceanographic  ships  and  shore  facilities;  specialized  biological 
and  social  'science  research  facilities;  and  for  university  .nuclear 
research  facilities,  computers,  and  atmospheric  research  facilities. 
Further,  the  Foundation  is  planning  to  increase  its  program  of  match¬ 
ing  grants  for  the  modernization  of  graduate  laboratories  at 
universities. 

Department  op  the  Interior 

The  1963  expenditures  of  the  Department  for  research  and  develop¬ 
ment  are  estimated  at  S12S.S  million,  compared  with  S107.3  million 
in  1962,  and  $92.9  million  in  1961.  These  expenditures  are  directed 
primarily  to  the  conservation  and  utilization  of  the  Nation's  natural 
resources.  The  increases  in  1963  are  primarily  in  the  Geological 
Survey’s  programs  of  hydrology,  geology,  and  marine  geology;  the 
Bureau  of  Mines’  research  on  extractive  metallurgy;  the  coal  research 
of  the  Office  of  Coal  Research;  the  expanded  biological  resenrch 
activities  of  the  Fish  and  Wildlife  Service,  and  the  Office  of  Saline 
Water’s  program  of  research  to  reduce  the  cost  of  converting  salt 
water  to  fresh  water. 

Department  of  Commerce 

In  1963  the  expenditures  of  the  Department  of  Commerce  for 
research  and  development  are  estimated  at  $90.8  million  as  compared 
with  S4S.0  million  in  1962  and  S30.S  million  in  1961.  Of  the  increase  of 
S42.8  million  in  1963,  S30.7  million  is  for  the  construction  of  facilities 
chiefly  to  complete  the  new  center  for  the  National  Bureau  of  Stand¬ 
ards  at  Gaithersburg,  Md. 

A  variety  of  research  programs  are  conducted  by  the  Department 
of  Commerce — some  in  support  of  the  missions  of  constituent  bureaus 
and  others  to  meet  general  needs  of  the.  Nation’s  science  and  industry. 
In  the  latter  category  are  the  programs  of  the  National  Bureau  of 
Standards,  which  serves  not  only  as  the  national  Laboratory  tor 
standardization  and  development  of  measurement  techniques  but  also 
as  a  center  for  specialized  research  services  in  radio  propagation,  com¬ 
puter  techniques,  building  technology,  and  cryogenics  engineering. 

A  new  progrum  in  1963  is  the  research  and  technical  assistance 
activities  of  the  Area  Redevelopment  Administration. 
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Table  0-1(1.  NET  BUDGET  EXPENDITURES  FOR  FEDERAL  RESEARCH 
AND  DEVELOPMENT  PROGRAMS  (in  millions  ol  doiiir.) 

Based  on  existing  anJ  proposed  legislation 


Description 


Conduct  of  research  and  Research  and  develop- 

development  mcnl  f aciliti** 


1961  1962  1963  1961  1962  1963 

actual  estimate  estimate  actual  esti-  esti¬ 

mate  mate 


Executive  Office  of  tfic  President: 
Office  of  Emergency  Planning.. 


Total,  Executive  Office  of  the 
President _ _ _ 


2.0  I  . . . 

1.2  1.3  0.2 


3.3  1.3 


Funds  appropriated  to  the  President: 
Expansion  of  Defense  Production: 

General  Services  Administration. 
Foreign  assistance — economic: 
Agency  for  International  Devel¬ 
opment . . . . 

Special  foreign  currency  programs: 
Translation  of  publications  and 
scientific  cooperation.  . 


■2  ■{')  ... 


1.1  3.6 


Total,  funds  appropriated  to 
the  President . . 


Department  of  Agriculture: 

Agricultural  Research  Service . 

Cooperative  State  Experiment 

Station  Service . - . . 

Economic  Research  Service _  -- 

Agricultural  Marketing  Service - 

Forest  Service . 

Other . 


Total.  Department  of  Agri¬ 
culture . 


Department  of  Commerce: 

Area  Redevelopment  Administra¬ 
tion.  . . - . --- 

Maritime  Administration - 

National  Bureau  of  Standards _ 

Weather  Bureau . 

Other .  . . . 

Total.  Department  of  Com¬ 
merce.  . .  . 


Department  of  Defense: 
Military  functions  ... 
Military  assistance. 
Civil  functions. . 


32.7  t  35.8  38.2 

7.9  10.5 


r.3  ci.t  cj.i 

.9  '  1.3  1.8 


_  .9 

4.5  5.5 

16.6  19.2 

4.5  8.2 

1.5  2.5 


31.0  17.9  16.0 

2.4  2.5  2.7 


Total.  Department  of  Defense. 


2.4 

4.0 

1.6 

1 

2.4 

4.0 

1.6 

6.0 

5.6 

6.2 

C) 

1.0 

.1 

3.0 

. 

1.6 

2.0 

7.0 

8.7 

9.8 

2.9 

.5 

11.4 

.2 

40.7 

1.6 

3.4 

11.6 

42.3 

115.9 

82.3 

139.7 

115,9 

82.3 

139.7 

1  Lci»  than  $50  thousand. 
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Tabic  CIO.  NET  BUDGET  EXPENDITURES  FOR  FEDERAL  RESEARCH 
AND  DEVELOPMENT  PROGRAMS  (in  millions  of  doll»ri)-~Contmued 


Baled  on  existing  and  proposed  legislation — Continued 


Description 

I 

Fune- 

Conduct  c?  rneirch  and 
development 

Research  and  de 
ment  f  aeiliti* 

vcloj>- 

■a 

tional 

code 

1 961 
actual 

1962 

estimate 

1963 

estimate 

1961 

actual 

1962 

esti¬ 

mate 

1963 

esti¬ 

mate 

Department  of  Health,  Education, 

and  Welfares 

Food  and  Drug  Administration.- . 

650 

3.1 

3.5 

4.1 

C) 

0.3 

1.5 

700 

11.1 

11.2 

20.6 

65J 

7.5 

10.6 

12.2 

Public  Health  Service  . . 

650 

329.7 

494.5 

583.4 

30.9 

35.6 

54.1 

Social  Security  Administration _ 

650 

1.2 

2.5 

4.0 

Total.  Department  of  Health, 

Education,  and  Welfare _ 

352.7 

522.3 

624.3 

30.9 

35.9 

55.6 

Department  of  the  Interior: 

400 

42.2 

46.0 

54.0 

Bureau  of  Mines . . . 

400 

23.8 

24.8 

24.9 

•  5 

1.0 

2.0 

650 

.9 

.9 

1.5 

Fish  and  Wildlife  Service . . 

400 

19.2 

23.3 

26.5 

1.6 

1.3 

5.9 

Office  of  Saline  Y/ater . 

400 

1.9 

1.4 

6.3 

1.5 

5.0 

2.7 

400 

1.4 

3.1 

5.0 

Total.  Department  of  the  In- 

terior . . . . 

89. 4 

99.5 

113.1 

3.5 

7.9 

10.6 

650 

2.4 

3.7 

’  4.5 

500 

6.3 

8  6 

10.7 

150 

.  5 

3.7 

Treasury  Department: 

Bureau  of  Engraving  and  Printing.. 

900 

.3 

.3 

.3 

500 

.7 

.7 

.8 

1.0 

1.0 

1.1 

Atomic  Energy  Commission . 

050 

843.0 

1.049.4 

1.121.6 

261.1 

273.6 

286.1 

Federal  Aviation  Agency . 

500 

49.8 

57  0 

73.5 

1.5 

1.9 

3.4 

550 

c> 

.3 

.8 

National  Aeronautics  and  Space 

Administration 

250 

646.1 

1.146.2 

2.115.2 

93.2 

ISO 

284.8 

Veterans'  Administration.  .  . . 

800 

18.5 

23.2 

24.3 

.9 

Mm 

900 

.2 

.2 

.2 

■MM 

National  Science  Foundation _ .... 

700 

70.5 

84.5 

116.0 

11.4 

39.8 

47.9 

700 

1.3 

1.6 

2.5 

Tenne”ee  Valley  Authority .  . 

400 

3.0 

3.1 

3.3 

(’) 

C) 

0) 

United  States  Information  Agency.. . 

150 

.2 

.3 

.5 

,8 

3.3 

3.2 

Other . . . 

500 

1.3 

*  _  , 

1.7 

.8 

0 

.9 

m 

Total,  research  and- develop- 

r— 

ment . . . 

8,754.0 

9,618.0 

11.475.9 

1  536.8 

4  . 

1  Lett  than  $50  thousand. 
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NATIONAL  RESEARCH  A  UP  PEVEhOR-'.ENT 
HINTS,  ACTIVITIES  ACT  PERSONNEL 

The  three  tables  below  illustrate  the  growth  of  the  total  national  expenditures 
for  research  and  development,  their  distribution  among  basic  types  of  performing 
institutions  and  types  of  functions,  and  the  numbers  of  scientists  and  engineers 
involved  (source:  National  Science  Foundation). 


1.  National  .Research  and  Development  Expenditures^/ 


(in  millions  of  dollars) 
Fiscal  Years 


Percent  of  Increase 


By  source  of  funds 

195b 

1955 

1959 

I960 

1961 

'5b-' 61 

•59- '61 

'60-' 

Federal  Government 

$2,7b0 

$3,070 

$7,170 

$8,290 

$9,220 

236 

29 

11 

Industry 

2,2b0 

2,365 

3,620 

b,030 

b,b90 

100 

2b 

11 

Universities  and 
university  re¬ 
search  centers 

130 

IbO 

190 

200 

210 

62 

11 

5 

Other  not-for- 
profits 

10 

bS 

90 

100 

t  '>r\ 

At-W 

122 

20 

Total 

$5,i5o 

$5,620 

$11,070 

$12,620 

$lb,0b0 

,  173 

27 

11 

By  performer 

Federal  Government  $  970 

$  950 

$  1,730 

O 

CO 

•s 

r— t 

$  2,060 

112 

19 

13 

Industry 

3,630 

b,070 

8,300 

9,550 

10,500 

189 

27 

10 

Universities  and 
university  re¬ 
search  centers 

b5o 

O 

OO 

GUO 

1,000 

1,200 

167 

b3 

20 

Other  not-for- 
profits 

100 

120 

200 

22jO 

280 

180 

bo 

17 

Total 

$5,i5o 

$5,620 

$11,070 

$12,620 

O 

O 

v> 

173 

27 

11 

2 


2.  Expenditures  by  Functional  Area  in  FT  1960^/ 

(in  millions  of  dollars) 
Functional  Area 


Percentage  distribution 


Total 

PAD 

Easic 

Develop- 
Applied  ment 

- 

Basic 

Applied 

Develop¬ 

ment 

Federal  Government 

$1,830 

$  220 

$  ti6o 

$1,150 

12 

25 

63 

Industry 

9,550 

3h$ 

1,955 

7,250 

li 

20 

76 

Universities  and 
University 
research  centers 

1,000 

500 

330 

170 

50 

33 

17 

Other  not-for-profit 
organizations  2l|0 

85 

105 

50 

35 

U* 

21 

Total 

$12,620 

$1,150 

$2,850 

$8,620 

9 * 

23* 

68* 

3*  Scientists  and 

Engineers 

in  Research  and  Development 

Calendar  Years 

1 

Percent  1 

of  Increase 

Federal  Government 

195!)  1958  I960 

(Numbers  in  thousands) 

29.5  1*0.2  hi. 8 

,'5it-,6o' 

It  2 

14 

«f 

Private  Industry 

l6h.  1  239-5  286.2 

7li 

20 

Universities  and 
univ.  res.  centers 

25.2 

Ii2.0  52.0 

107 

21* 

Other 

Il.ll 

5.14  7.0 

59 

32 

Total 

223-2  327.1  387.0 

73 

18 

-  Expenditures  tabulated  in  this  Annex  are  based  on  reports  to  the 
N5F  by  performers  of  R&D  work.  Expenditures  reported  in  Annex  -  3 
are  taken  from  data  within  program  and  account  structures  used  in 
the  Federal  Government.  The  two  sources  of  data  are  not  directly 
comparable. 


AMEX  5 


SALARIES  AND 
RELATED  BENEFITS  AND 
TURNOVER  OF  PERSONNEL 


This  annex  presents  and  analyzes  certain  of  the  data  compiled  from 
the  questionnaires  sent  out  by  the  Bureau  of  the  Budget  in  connection 
with  the  review  of  contracting  for  research  and  development.  (Annex 
2  cites  the  organizations  involved,  describes  the  nature  of  the 
sample  and  some  of  the  staff  characteristics  of  the  organizations.) 
Included  are  summary  data  on  the  salaries  and  related  benefits  pro¬ 
vided  by  the  seventy-one  Government  laboratories  and  other  types  of 
installations,  universities,  private  businesses  and  not-for-profit 
institutions  responding  to  the  questionnaires.  The  annex  also 
presents  summary  data  on  the  turnover  of  personnel  experienced  by 
those  respondents. 


1.  SALARIES 

Salary  data  regarding  the  scientific  and  engineering  personnel  in 
establishments  included  in  the  study  are  presented  in  charts  1-H-  in 
a  manner  to  indicate  the  highest  college  degree  held,  the  number  of 
years  since  receipt  of  the  bachelor  degree,  and  the  category  of  employ¬ 
ing  establishment  (colleges  and  universities,  contractors,  and  Govern¬ 
ment)  . 

Separate  salary  tabulations  are  provided  in  Schedule  A  fox'  selected 
categories  of  top  level  executive,  technical  and  other  management 
personnel  in  contractor  establishments.  In  addition  data  are  pre¬ 
sented  in  narrative  form  covering  a  number  of  related  salary  and 
other  employment  benefits,  including  bonus,  stock  option,  and  deferred 
payment  plans;  life,  health  and  accident  insurance  plans;  annual,  sick 
and  other  leave  plans;  retirement  plans;  and  similar  matters. 

Although  no  detailed  analyses  of  college  and  universit”  salary  data 
are  presented  because  of  the  sparseness  of  data  proviueu,  it  was  possi¬ 
ble  to  discern  that  base  salaries  paid  by  such  institutions  were  the 
lowest  of  the  three  employer  groups  studied.  However,  employees  of 
colleges  and  universities  as  a  group  undoubtedly  have  substantially 
higher  total  incomes  than  the  data  indicate,  as  a  result  of  related 
earnings  derived  from  lecturing,  off-duty  consulting,  and  book 
authorship. 

The  data  indicate  that,  overall,  related  benefits  provided  by  con¬ 
tractor  and  Government  establishments  are  reasonably  comparable. 


except  that  cash  "bonuses,  stock  options,  and  deferred  payment  plans, 
provided  for  top  management  and  senior  staff  members  by  about  l/3  of 
the  contractor  establishments,  have  no  counterpart  in  the  Federal 
service. 


Most  significantly  the  data  indicate  the  clear-cut  advantage  held  by 
contractor  over  Government  operated  establishments  in  terms  of  over¬ 
all  salary  policies  and  levels.  Contractor  salaries  consistently  are 
higher  than  Federal  salaries  regardless  cf  highest  degree  held  and 
period  of  time  at  which  measured.  Contractors  offer  higher  average 
starting  salaries,  provide  greater  annual  salary  growth  over  a  longer 
period  of  time,  and  consequently  provide  the  average  employee  with  a 
higher  maximum  salary  expectancy.  The  difference  in  favor  of  the  con¬ 
tractor  is  so  consistent  and  so  great  that  at  any  point  during  employ¬ 
ment,  the  average  contractor  employee  with  only  a  bachelor  degree  can 
expect  to  receive  a  considerably  higher  salary  than  the  average  Federal 
employee  with  a  doctor  degree. 

Basic  salary  data  were  obtained  using  the  salary -maturity  approach,  in 
which  salaries  are  related  to  the  highest  college  degree  held  and  the 
number  of  years  since  receipt  of  the  bachelor  degree.  It  is  recognized 
that  the  salary -maturity  approach  does  not  permit  consideration  of 
variations  in  individual  job  responsibility.  However,  time  and  staff 
limitations  precluded  the  use  of  the  more  valid  job  matching  technique. 
It  is  emphasized  that  the  salary  data  provided  relate  to  base  salaries 
only,  and  are  exclusive  of  cash  bonuses,  stock  options,  or  any  other 
item  of  remuneration  which  might  he  received  from  the  employing 
establishment. 

Salary-maturity  data  were  reported  for  a  total  of  50,635  employees, 
including  1,606  employed  by  educational  institutions  (colleges  and 
universities),  lb, b*+7  employed  by  the  Government  directly,  and  32,782 
employed  by  contractors  (business  firms  holding  research  and  develop¬ 
ment  or  operational  contracts  with  the  Government) .  These  totals  do 
not  include  employees  without  degrees,  ar.d  same  executive  level  per¬ 
sonnel  not  reported  in  this  manner,  both  of  which  are  included  in 
totals  presented  in  table  2,  Annex  2. 

Charts  1-4  reflect  salary  progression  for  each  of  the  degree/employer 
groups  as  reflected  by  the  mean  salary  paid  at  each  yearly  interval 
following  receipt  of  the  bachelor  degree. 

All  groupings  of  data  indicate  relatively  consistent  patterns  of 
salary  growth.  The  most  active  period  of  salary  growth  is  that 
beginning  immediately  after  receipt  of  the  highest  degree  held,  and 
ending  at  about  the  20th  year  following  receipt  of  the  bachelor  degree, 
although  an  occasional  individual  grouping  may  have  a  slightly  longer 
or  shorter  growth  period.  After  reaching  peak  levels  at  about  the  20th 
year,  salaries  tend  to  level  off. 
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Comparisons  of  Government  and  contractor  salary  data  show  that  con¬ 
tractors  typically  pay  higher  initial  salaries  than  the  Government, 
provide  significantly  larger  year-to-year  salary  increases,  provide  a 
generally  longer  period  of  salary  growth,  and  as  a  result,  offer  a 
much  higher  maximum  salary  expectancy  for  the  individual  employee. 

Tliis  is  consistently  true  regardless  of  the  highest  degree  held. 

(a)  Bachelor  degree  employees 

Baployees  with  Bachelor  degrees  start  working  at  average  salaries  of 
approximately  $5,554  per  annum  for  the  Government  and  $6,88l,  or  $927 
per  year  more  for  contractors.  The  average  Government  salary  advances  to 
$10,627  during  the  13th  year  and  $11,608  at  the  20th  year.  Contractor 
salaries  increase  steadily  through  20  years  to  $13,6o8j  although  a  level¬ 
ing  off  trend  then  appears,  some  salary  growth  continues  beyond  the  20th 
year.  Contractor  salaries  continue  rising  gradually  hut  steadily  to  a 
high  of  $15,367  at  the  4 Oth  year  compared  to  average  Federal  salaries 
of  $10,55$  or  $4,812  less,  at  the  same  point. 

(b)  Foster  degree  enployees 

Employees  with  master  degrees,  2  years  after  receipt  of  the  bachelor 
degree,  receive  average  salaries  of  $3,534  from  contractors  but  only 
$6,674,  or  $1,860  less,  from  Government  employment.  Here  too  the  most 
active  growth  period  for  Government  scientists  and  engineers  is  shorter, 
13  years  compared  to  17,  and  salaries  start  leveling  off  at  a  lower  rate 
$11,033  compared  to  $14,995.  Contractor  salaries  continue  a  gradual 
growth  trend,  reaching  peaks  of  $15>733  and  $15; 94$  at  the  25th  and 
40th  years.  Salaries  of  Government  employees  continue  to  climb  gradu¬ 
ally  to  $12,545  at  the  30th  year,  then  drop  to  $11,873  at  the  35th  and 
$11,229  at  the  4oth  year.  Forty  years  after  receipt  of  the  bachelor 
degree  these  employees  are  paid  $4,646  more  by  contractors  than  by 
the  Government. 

(c)  Ph.D.  degree  employees 

At  the  5th  year  following  receipt  of  the  bachelor  degree  (the  first  year 
at  which  substantial  salary  data  are  available  from  both  types  of  em¬ 
ployers)  scientists  and  engineers  holding  doctor  degrees  are  paid  average 
salaries  of  $11,564  by  contractors  and  only  $8,606  by  the  Government. 

This  initial  difference  of  $2,95^  increases  steadily,  reaching  $4,003 
at  the  20th  year,  $4,988  at  the  25th  year,  and  $5, 550  at  the  4oth  year 
(average  salaries  of  $16,891,  $18,342,  and  $19,188  respectively  by  eon- 
tractors  compared  to  $12,888,  $13, 354,  and  $13,638  at  these  points  by 
the  Government). 
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SCHEDULE  A  D<  otribution  of  Selected  Contractor  Personnel 

(Executives,  Technical  Directors,  Systems  Engineers, 
Specialists,  and  other  Technical  and  Management  personnel) 


(d)  Internal  salary  relationships  -  contractor  and  Government 

Charted  salary  averages  indicate  that  both  Government  and  contractor 
establishments  offer  higher  initial  salaries  to  holders  of  each  succes¬ 
sively  advanced  degree.  Contractor  starting  salaries  average  $6,88l 
for  bachelors,  $3,534  for  masters  (2nd  year  after  receipt  of  bachelor 
degree),  and  $11,382  for  doctors  (4th  year).  Corresponding  initial 
Government  salaries  are  $5,954,  $6,674,  and  $7,500* 

The  study  shows  that  contractors  maintain  these  salary  differentials 
throughout  the  forty  year  period  measured  from  receipt  of  the  bachelor 
degree.  The  salary  differentials,  measured  at  the  5th,  25th  and  4oth 
years,  are  $1,800,  $2,609  and  $3,243,  for  doctor  over  master,  and  $591, 
$1,806  and  $578  for  master  over  bachelor  degrees. 

Internal  degree-salary  relationships  differ  markedly  from  this  pattern  ' 
in  Government  establishments .  Starting  with  the  2nd  year  following 
receipt  of  the  bachelor  degree,  through  the  6th  year,  the  average  bachelor 
salary  is  higher  than  the  master  salary,  testers  receive  more  than  doctors 
during  the  6th  to  11th  years.  During  the  6th  to  10th  year  the  average 
bachelor  salary  is  higher  than  the  average  doctor  salary.  After  the  11th 
year  salary  relationships  are  similar  to  those  existing  in  contractor 
establishments,  i.e.,  doctors  are  paid  more  than  masters,  and  masters  are 
paid  more  than  bachelors.  Average  salaries  for  these  three  groups  of  in- 
house  employees  for  the  5th  through  11th  years,  plus  the  25th  and  4oth 
year  are  as  follows: 


Year 

Degree 

Ph.D. 

M.  S. 

B.  S. 

5 

$  8,606 

$  7,984 

$  8,245 

6 

8,454 

8,486 

8,774 

7 

8,781 

9,065 

9,030 

8 

9,051 

9,338 

9,155 

9 

9,502 

9,938 

9,818 

10 

9,803 

9,874 

9,984 

11 

10,306 

10, 316 

10,045 

25 

13,354 

12,098 

11,572 

4o 

13,638 

11,229 

10,555 

Not  only  do  the  trend  lines  indicate  that  degree  for  degree  the  con¬ 
tractor  employee  can  expect  significant  salary  advantage  over  his 
Federal  counterpart  during  all  periods  of  employment,  they  also  snow 
that  at  each  measured  time  interval  through  the  4oth  year,  the  coi. 
tractor  employee  with  bachelor  degree  can  expect  to  earn  a  significantly 
higher  salary  than  the  Federal  employee  holding  a  doctor  degree.  The 
difference  in  favor  of  the  contractor  bachelor  degree  holder  over  the 
Government  doctor  degree  holder  is  more  than  $500  in  17  of  the  19  time 
periods  measured  and  more  than  $1,000  in  10  of  those  years.  The  actual 
difference  amounts  to  $1,478  at  the  10th  year,  and  to  $1,729  at  the  4oth 
year. 
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(e)  Comparison  with  other  study  data 

General  comparisons  were  made  between  salary  maturity  data  developed  by 
this  study  and  similar  data  published  in  the  "19ol  National  Survey  of 
Professional  Scientific  Salaries"  by  the  Los  Alamos  Scientific  labora¬ 
tory  of  the  University  of  Calif ornia.  Similar  methods  were  used  to 
conduct  both  surveys,  ’which  were  completed  within  four  months  of  each 
other.  Both  studies  cover  scientific  and  engineering  personnel  in 
research  and’  development  activities,  only.  Precise  comparisons  of 
the  two  survey  results  are  prevented,  however,  by  the  considerable 
differences  in  the  size  of  the  surveys,  and  the  number  and  type  of 
firms  covered  by  each.  For  example,  this  survey  covered  35  contractor 
firms  doing  primarily  research  and  development  worx  for  the  Government. 

The  xotai  sample  was  32,^82.  The  L4SL  study  covered  research  and 
development  operations  in  33^  companies  in  about  a  dozen  different 
industries,  with  a  total  sample  of  96,186.  Obviously  the  average  firm 
in  this  study  is  much  larger  than  its  counterpart  in  the  LASL  study. 

Also,  the  Government  contractor  establishments,  having  research  and 
development  as  their  principal  salable  product,  probably  are  inclined 
to  pay  higher  salaries  to  research  and  development  personnel  than  are 
firms  (as  in  the  LASL  study)  in  which  research  and  development  typically 
is  only  a  small  part  of  a  large  complex  of  industrial  operations. 

Even  after  making  allowances  for  the  influence  of  these  differences,  the 
very  significant  conclusion  stands  out,  that  both  studies  show  that  the 
Government  pays  significantly  lower  salaries  to  its  scientific  research 
and  development  personnel  than  do  private  employers. 

( f )  Pay  as  an  administrative  problem 

In  responding  to  the  questionnaire,  officials  of  Government  establish¬ 
ments  consistently  point  to  the  salary  situation  as  one  of  the  most 
important  administrative  problems  they  must  face.  They  cite  such 
things  as  actual  differences  in  salary  structures,  limitations  on  Public 
law  313  positions,  the  need  for  more  flexibility  in  fixing  starting 
salaries  and  in  granting  merit  increases,  the  insignificant  pay  dis¬ 
tinctions  between  the  research  workers  and  their  supervisors,  and  the 
relatively  low  maximum  salary  potential  which  is  possible  within  exist¬ 
ing  salary  structures.  The  National  Bureau  of  Standards  indicates  that 
low  pay  is  the  most  inhibiting  factor  in  developing  its  manpower  resources. 
It  also  cites  the  lack  of  availability  of  P.  L.  313  billets  and  the  in¬ 
flexibility  of  the  Federal  salary  system.  The  National  Institutes  of 
Health  refers  to  an  average  salary  of  $22,600  disclosed  by  a  salary 
survey  involving  a  selected  group  of  leading  medical  schools  and  re¬ 
search  institutions.  Government  laboratories  cite  case  after  case  in 
which  potentially  qualified  candidates,  or  those  already  employed, 
have  been  lost  to  industry  at  salary  differentials  of  up  to  $5,000  or 
more.  They  indicate  they  are  especially  handicapped  in  recruiting 
candidates  with  Ph.D.  degrees. 
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(g)  Practices  in  granting  salary  increases  within  a  rate  rar.g> 
or  grade 

Kens  of  the  contractor  establishments  reported  that  periodic  salary 
increases  are  granted  automatically.  Increases  are  awarded  on  an 
individual  basis,  primarily  on  employee  performance,  qualifications, 
and  other  merit  factors.  Considerable  flexibility  exists  in  the 
frequency  and  the  amount  of  merit  increases  which  may  be  awarded. 
Generally  merit  increases  and  other  pay  adjustments  are  made  as  a 
result  of  semiannual  or  annual  reviews .  Except  in  special  cases, 
employees  may  not  receive  more  than  one  merit  increase  each  year. 

"ost  plans  limit  the  amount  of  the  increase  which  may  be  granted  to 
an  employee.  Tills  amount  ranges  from  6  to  20  percent  per  year  although 
exceptions  in  especially  meritorious  cases  may  be  granted.  Most  con¬ 
tractor  establishments  provide  an  annual  budget  for  merit  increases 
which  may  not  be  exceeded.  Further  controls  may  be  applied,  such  as 
high  level  approval  of  individual  increases,  maturity  on  curves,  and 
salary  surveys.  The  average  of  increases  awarded  in  19ol  to  scienti¬ 
fic  and  professional  personnel  ranged  from  to  95^. 

(h)  Prc  motions  from  one  pay  grade  or  range  to  a  higher  grade  or 

range 

Very  little  information  cn  promotion  practices  was  provided.  Twenty 
contractor  establishments  reported  that  promotions  from  one  grade  or 
salary  range  to  a  higher  grade  or  salary  range  are  made,  as  vacancies 
occur,  on  the  basis  of  job  performance. 

(i)  Flexibility  in  setting  initial  salaries 

Of  the  29  contractor  establishments  reporting  on  their  in-hiring  salary 
practices,  only  3  require  that  new  employees  in  scientific  and  profes¬ 
sional  positions  be  hired  at  the  minimum  rate  in  the  salary  range  for 
the  grade  or  level  of  position.  The  other  2o  have  flexibility  to  set 
the  initial  salary  at  any  rate  within  the  range,  subject  only  to  certain 
administrative  controls  designed  to  preserve  a  reasonable  consistency  in 
the  internal  alignment  of  salaries.  Some  of  the  controls  used  are:  (l) 
prior  approval  of  individual  salaries  by  top  management  officials  or 
committees,  (2)  general  comparability  with  prevailing  rates  as  indicated 
by  local  and  national  salary  surveys,  and  (3)  maturity  curves. 

( j)  Working  hours 

(l)  Government  establishments 

Scientific  and  professional  personnel  are  required  to  adhere  strictly 
to  the  prescribed  working  hours  in  9  establishments.  However,  22 
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establishments  reported,  administrative  flexibilities  in  working  hours, 
particularly  for  higher  unde  professional  personnel.  Eight  reported 
specific  provisions  for  the  establishment  of  irregular  tours  of  duty 
to  permit  personnel  to  attend  daytime  classes  in  pursuit  of  advanced 
college  degrees.  Fifteen  establishments  permit  adjustments  in  working 
hours  at  the  discretion  of  the  individual  or  his  supervisor,  provided 
that  this  does  not  inconvenience  the  establishment  or  Ms  project 
associates.  Most  establishments  are  open  nights  and  weekends  to  accom¬ 
modate  scientists  who  wish  to  perform  voluntary  overtime. 

(2)  Contractor  -establishments 

One  contractor  establishment  reported  a  17, V  hour  workweek;  all  others 
reported  a  standard  LO  hour  workweek. 

Fifteen  contractor  establishments  reported  that  no  flexibilities  are 
permitted  in  the  workweek  except  that  scientists  and  engineers  may 
voluntarily  work  overtime . 

Seventeen  contractor  establishments  reported  considerable  flexibility  in 
permitting  adjustments  in  the  workweek  to  attend  college  classes,  to  meet 
transportation  problems,  and  to  otherwise  accommodate  the  needs  of  the 
individual  scientist  or  engineer. 

(3)  Overtime  pay  practices 

Of  the  36  contractor  establishments  reporting  on  overtime  pay  practices, 

1?  pay  no  overtime  to  employees  exempt  from  the  Fair  Labor  Standards  Act. 
The  other  21  pay  overtime  compensation  to  exempt  employees  in  one  way  or 
another.  Some  pay  straight-time;  same  pay  straight-time  plus  a  flat 
dollar  amount;  some  pay  a  sliding  scale  of  lesser  amounts  as  salary  rates 
increase.  Several  mention  ceilings  above  which  no  overtime  compensation 
is  paid,  for  example.  $7,500,  $10,167,  $lU,ltOO,  and  even  $16,800.  Others 
limit  the  number  of  hours  for  which  it  may  be  paid.  Ten  of  the  contractor 
establishments  appear  to  have  practices  more  liberal,  in  some  respects, 
than  current  Federal  practice. 

2.  RELATED  BENEFITS 


The  different  contractor  benefit  plans  vary  considerably  in  detail.  In 
view  of  this  and  also  because  of  the  limited  information  provided  in  the 
questionnaires,  it  is  not  possible  to  make  exact  comparisons  between  con¬ 
tractor  and  Federal  benefits.  However,  several  useful  general  comparisons 
may  be  made. 
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(ci)  Bonus  oIsjis 

Mine  contractor  establishments  reported  and  described  bonus  plans,  based  on 
a  variety  of  circumstances,  such  as  extraordinary  merit,  length  of  service, 
comparative  performance,  contribution  to  success  of  organization,  or  profit 
distribution.  Such  payments  are  known  by  various  titles,  including  bonus, 
incentive  compensation,  supplemental  compensation,  and  contingent  compensation. 


Distribution  of  such  payments  varies  widely,  from  the  broad  base  of  one 
establishment  which  provides  for  all  employees  of  record  the  week  of  December  15, 
to  the  narrow  base  in  another  establishment  providing  bonuses  only  to  top 
executives  exercising  direct  influence  on  the  corporate  business  and  profits. 


The  amount  of  bonus  or  similar  payment  tc  individual  employees  ranges  from  $10 
on  service  for  less  than  3  months  to  awards  of  over  “1,000  for  which  install¬ 
ment  payments  are  arranged.  The  dollar  amounts  distributed  in  fiscal  year 
1961,  or  the  latest  year  reported,  ranged  from  $18,250  to  $2,900,000.  Estab¬ 
lishments  did  not  report  average  amounts  paid  to  eligible  employees  and 
executives,  although  in  some  cases  the  total  number  or  payroll  percentage  of 
recipients  was  indicated,  as  shown  in  the  following  resume. 


Establishment  Croups  Eligible 


Basis  for  payment 


Amount 


A 


Divisional  emplovees  Merit  -  Hot  a  sharing  of  Calendar  year 

profit  1961  $90,565 

(.5  of  total 
divisional  pay¬ 
roll) 


B 


All  employees  of 
Record  during  week 
of  December  15 


Employees  in  accordance  Fiscal  1961 
with  length  of  service —  $186,782.23 
$10  to  2  weeks  base  pay. 


Management  -  one  month's 
base  salary 


Dept,  heads  and  key  em¬ 
ployees  two-thirds  of  one 
month's  base  salary 


C 


Management  employees 
(generally)  but  may 
include  others  who 
have  made  a  sub¬ 
stantial  contribution 
to  success  of  Company. 


Incentive  Compensation  For  entire  Co,, 
Fund  may  not  exceed  6%  established  on 
of  gross  profits.  basis  of  Co. 

Relative  participation  earnings  in  I960 
rather  than  fixed  amounts,  ar.d  paid  in  1961 

.  —  $2,900,000. 

5  classes  or  grades  in 
upper  management 


3  classes  or  grades  in 
lower  management;  based  on 
performance  in  a  forced 
distribution 
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Establishment 

Groucs  Eligible 

Basis  for  oavnent 

Amount 

D 

Employees  in  top  4 
salary  grades  plus 
employees  on  the 
executive  payroll 
as  of  October  1, 

I960 

Tear  end  incentive 
compensation  payment 
based  on  anticipated 
profits  for  calendar 
year  I960. 

Based  on  individual 
performance  -  maximum- 
no  t  to  exceed  one-third 
annual  bass  salary  - 
minimum  -  not  less  than 
$500  to  any  employee 

Approximately  . 

30, 4*  of 
eligible  em¬ 
ployees  received 
awards  amounting 
$537,150  in 
December  I960. 

E 

Top  executives 
exercising  direct 
bearing  on  the 
business  and  prof¬ 
its  of  the  Company. 
Selected  by  manage¬ 
ment  Incentive  Plan 
Committee 

Rated  on  performance  and 
contribution  by  Cormittee 
to  determine  %  of  annual 
salary  for  bonus.  Cor¬ 
porate  management 
determines  %  of  reques¬ 
ted  amount  to  be  funded 
-  and  recomputes  in¬ 
dividual  payments 
accordingly 

Fiscal  1961 
$790,317.69 
(.6446*  of 
the  total 
salaried 
payroll) 

F 

Eligible  employees 
determined  by  the 
corporation's  audit 
and  compensation 
committee  upon 
recommendations  by 
Division  General 
Managers,  Vice 
Presidents,  and 

Group  Executives 

Bonus  payment  or  Supple¬ 
mental  Compensation  Plan 
approved  some  years  ago 
by  stockholders  and  the 
Bureau  of  Internal 

Revenue 

For  last  fiscal 
year  reported, 
supplemental  com¬ 
pensation  of 
$2,190,950  was 
awarded  in  varying 
amounts  to  624 
employees. 

G 

Executives,  Technical 
Directors  and  Depart¬ 
mental  Managers  whose 
annual  salary  is 
$9,000  or  more 

Contingent  compensation 
controlled  by  by-laws  of 
Company  -  gross  dollars 
not  to  exceed  10^  of  net 
profit 

Fiscal  l?6l  13  cm- 
ployees  dollar 
amount  $18,250. 

H 

Higher  level  manage¬ 
ment  executives  and 
principal  technical 
employees 

$1,000  awards  paid  prompts  Fiscal  1961  total 
ly;  over  $1,000  benefi-  dollar  amount 
ciary  receives  promptly  paid  to  staff  was 
$1,000  or  20%  (whichever  $126,340. 
is  greater)  remainder  in 
installments  in  last 
month  of  each  succeeding 
fiscal  year 

I 

Management 

personnel 

Individual's  performance- 
comparative  performance 
among  operating  units  of 
corporation 

-  Amount  within 
Laboratory 
fiscal  year 

1961  $315,280. 
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(b)  Stock  option  plans 

Twelve  contractor  establishments  reported  stock-option  plans. 

In  the  main,  contractors  operating  stock-option  plans  offer  such  options  to 
executives,  key  personnel,  and  senior  level  employees,  or  to  employees  who 
are  holders  of  options  for  stock  in  a  parent  corporation,  sometimes  restricting 
the  offers  to  those  designated  by  a  Stock  Option  Committee,  by  whatever  name 
knov.n. 


Limitations  as  to  maximum  purchases  of  shares  are  geared  to  yearly  compensa¬ 
tion,  to  specific  numbers  of  shares  (2,000,  20,000,  30,600,  35,000,  e.g.), 
or  left  to  the  discretion  or  designation  of  the  Stock  Option  Committee. 

Where  reported,  prices  at  which  the  optioned  stocks  may  be  purchased  ranged 
from  ?5?  to  100,0  of  the  fair  market  value  at  the  time  of  granting  the  option, 
with  a  95^  figure  occurring  in  two-thirds  of  the  offers  (6  of  9)  mentioned. 

In  no  case  documented  does  the  contractor  make  a  contribution  to  such  purchases. 


(c )  Deferred  payment  plans 

Deferred  payment  plans  were  reported  by  nine  contractor  establishments. 
Individuals  eligible  to  participate  in  such  plans  are  generally  mentioned  by 
rank  or  category.  One  plan  applies  only  to  the  president,  another  only  to 
the  president  and  vice-president,  of  the  organizations.  Inclusions  of  wider 
scope  are  mentioned  as: 

Participants  in  Teachers  Insurance  and  Annuity  Association  and  College 

Retirement  Equities  Fund  retirement  plan; 

Senior  executives  and  scientists; 

Selected  senior  staff  members; 

Employees  at  the  highest  salary  levels; 

High  level  management  executives  and  principal  technical  employees; 

Key  personnel. 

Data  .about  the  sums  involved  in  deferred  payment  plans  are  meagre.  The  total 
amount  devoted  to  this  form  of  compensation  in  I960  is  mentioned  by  one 
establishment  as  $50,000,  characterized  as  "modest  compensation  for  per¬ 
formance  in  a  given  year,"  for  selected  staff  members.  In  another  estab¬ 
lishment,  deferred  compensation  of  $5,000  per  annum,  for  the  president  only, 
is  paid  into  the  corporate  retirement  plan  administered  by  TIAA/CREF.  In  a 
third  establishment,  in  case  an  award  in  a  bonus  plan  is  over  $1,000,  the 
amount  above  that  figure  is  paid  in  deferred  installments.  Other  deferred 
payments,  where  the  amounts  available  are  not  described,  take  the  following 
forms: 
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Annuity  option  for  participants  in  TIAA/CRKK; 

Annuities  purchasable,  or  agreements  for  forfeitable  deferred  compensa¬ 
tion; 

Offer  to  purchase  stock  on  a  deferred  payment  plan  when  stock  is  avail¬ 
able; 

Deferment  of  full  amount  of  incentive  compensation  award; 

Deferment  of  that  portion  of  executive  compensation  award  which  is  payable 
in  capital  stock  of  the  company; 

Deferment  of  a  portion  of  base  salary; 

(For  the  last  three,  the  accrued  amount  is  payable  on  termination  of 
employment,  normally  by  retirement,  in  10  (or  other  agreed  upon  number) 
annual  installments.) 

(d)  Life  insurance  plans 

All  contractors  reported  life  insurance  plans  for  their  employees. 

The  plans  are  generally  similar  to  the  Federal  Employees  Life  Insurance 
Program.  Double  indemnity  for  accidental  death  and  dismemberment  i3  included. 
However,  the  amount  of  life  insurance  available  to  the  employees  in  most  con¬ 
tractor  establishments  exceeds  the  amount  available  to  Federal  employees.  The 
amount  available  to  contractor  employees  ranges  from  an  amount  about  equal  to 
the  annual  salary  up  to  three  times  the  annual  salary,  the  maximum  amount 
available  ranging  up  to  $225,000. 

Total  cost  of  insurance  ranges  from  40 i  to  66<  per  month  per  $1,CC0  of 
insurance,  "Employee  contributions  range  from  none  to  all  (60tf  per  month  per 
$1,000).  Host  employee  contributions  are  one  half  or  less  of  the  total  cost. 
Most  typically,  the  employee  contributes  27^  per  month  per  $1,000  and  the 
contractor  contributes  an  equal  amount.  This  compares  to  the  5hv  psr  month 
per  $1,000  employee  contribution  under  the  Federal  Employees  Life  Insurance 
Program.  (The  Government's  contribution  is  ^  the  employee's  contribution.) 

Many  of  the  plans  are  combined -v.dth  other  benefit  plan3  such  asr  health  and 
medical  plans,  weekly  accident  and  sickness  insurance,  permanent  and  total 
disability  benefits,  etc. 

Most  of  the  contractors  also  provide,  at  no  cost  to  the  employee,  from 
$20,000  to  $100,000  in  accident  insurance  when  employees  are  traveling  on 
official  business. 
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(e)  Health  and  medical  plans 

All  contractors  reported  health  and  medical  benefits  plans  for  their  employees. 
The  plans  include  basic  hcspitalization  and  surgical  benefits  plan3  supple¬ 
mented  by  major  medical  insurance.  While  the  plans  vary  considerably  in  detail, 
they  provide  substantially  the  same  protection  available  to  Federal  employees. 

In  several  casus,  particularly  in  the  plans  offered  by  establishments  connected 
with  universities,  benefits  also  include  free  examinations  and  diagnoses,  and 
infirmary  privileges.  In  a  few  cases,  the  health  and  medical  plans  are  a  part 
of  a  "package"  program  which  includes  life  insurance,  weekly  accident  and 
sickness  insurance,  etc. 

In  3  plans,  the  contractor  establishment  does  not  contribute  toward  the  cost  of 
the  health  and  medical  plans.  In  4  plans,  the  establishment  pays  all  of  the 
cost  of  the  employee's  own  coverage,  but  none  of  the  cost  of  coverage  for  the 
employee's  family.  In  3?  plans,  the  establishment  contributes  toward  the  cost 
cf  coverage  (from  50 %  to  85!?  of  total  cost)  for  both  the  employee  and  his 
family.  In  these  32  plans,  the  cost  to  the  employee  ranges  from  $2.42  per 
month  to  $10. F5  per  month.  Under  the  Federal  Employees  Health  Benefit  Program, 
employee  contributions  range  from  $i.?l  per  month  to  $21,60  per  month,  de¬ 
pendent  upon  the  particular  plan  selected. 

(f )  Retirement  plans 

A  total  of  44  retirement  or  pension  plans  are  provided  by  the  39  establishments 
reporting  on  this  item.  (Five  establishments  offered  two  plans,  i.e.,  one 
plan  for  academic  staff  and  another  plan  for  full-time  research  staff.) 

Most  of  the  plans  are  directly  related  to  the  Old  Age  and  Survivors  Insurance 
Program  and  are  designed  to  supplement  that  program.  Benefits  from  the  com¬ 
bined  programs  appear  to  be  generally  comparable  to  those  provided  under  the 
Civil  Service  Retirement  system. 

Twelve  of  the  44  plans  are  financed  completely  by  the  contractor.  In  the  other 
32  plans,  the  contractor's  contribution  to  the  plan  equals  or  exceeds  the 
employee's  contribution.  Most  frequently,  the  contractor  pays  2/3  of  the  cost 
of  the  plan. 

Employee  contributions  (including  OASI  contribution)  range  from  2%  to  of 
total  basic  compensation.  Most  frequently,  the  contribution  is  3i«  to  5%. 

At  the  present  times,  employees  under  the  Civil  Service  Retirement  System 
contribute  6| %  cf  their  basic  compensation. 

(g)  Paid  leave  for  vacation  purposes 

Fifty  different  vacation  plans  were  reported  by  39  contractor  establishments. 
(Vacations  granted  by  some  contractors  vary  according  to  the  organization 
level  of  the  personnel,  i.e.,  a  different  and  more  liberal  plan  may  be  pro¬ 
vided  for  top  research  staff  personnel  than  for  other  personnel.) 

The  amount  of  vacation  granted  varies  from  2  weeks  to  4  weeks.  Thirty  of  t"..^ 
plans  are  cn  a  graduated  basis  dependent  upon  length  of  service.  In  22  of  these 


13 


plans,  2  weeks  are  granted  during  the  first  2  to  11  years  service  (most 
frequently  2  weeks  during  the  first  10  years  of  service).  In  20  plans,  3 
weeks  are  granted  after  2  to  11  years  service.  In  15  plans,  4  weeks  are 
granted  after  4  to  25  years  service  (in  most  cases  after  20  years).  The  most 
typical  plan  would  allow  2  weeks  vacation  during  the  first  10  years  of 
service,  3  weeks  after  10  years  service,  and  4  weeks  after  20  years  service. 
(In  the  Federal  service,  employees  are  entitled  to  13  days  annual  leave 
during  their  first  3  years  of  service,  20  days  with  3  to  15  years  service,  and 
26  days  after  15  years  service.) 

Any  unusued  vacation  is  usually  paid  for  at  termination.  Vacation  leave  may 
be  accumulated  for  use  in  the  following  year,  if  employees  were  precluded 
from  taking  it  because  of  the  pressure  of  work.  The  maximum  amount  which  can 
be  accumulated  ranges  from  14  to  60  days  (most  frequently  from  20  to  40  days). 
With  some  exceptions,  Federal  employees  may  not  accumulate  more  than  30  days 
annual  leave. 

A  few  contractors  require  employees  to  use  vacation  leave  for  absences  for 
personal  reasons.  However,  in  most  cases,  such  absences  are  not  charged  to 
vacation  leave  as  they  are  in  the  Federal  service. 

(h)  Leave  with  pav  for  personal  business 

Leave  with  pay  (and  without  charge  to  vacation  leave)  is  authorized  by  26 
contractor  establishments  for  absences  from  v.ork  to  conduct  urgent  personal 
business  which  cannot  be  conducted  outside  regular  working  hours.  Many  con¬ 
tractors  allow  3  to  15  days  per  year  for  such  purposes  as:  funerals,  births, 
family  illness,  moving,  religious  holidays,  civil  defense  or  civic  activities, 
voting,  blood  donations,  etc.  Most  such  leave  is  approved  informally,  on  a 
case-by-case  basis.  In  the  Federal  service,  annual  leave  must  be  used  for 
absences  for  personal  reasons  other  than  illness. 

(i)  Sick  leave  with  pay 

Sick  leave  ranging  from  3  days  per  .vear  to  30  days  per  year  is  granted  by  20 
contractor  establishments.  (The  most  frequent  is  12  days  per  year.)  Eleven 
of  these  establishments  permit  accumulations  of  sick  leave  ranging  from  20 
to  125  days.  Nineteen  of  the  establishments  approve  leave  with  pay  for 
illness  or  accidental  injury  on  an  individual  basis. 

Extended  leave  with  pay,  beyond  the  sick  leave  to  the  employee's  credit,  may 
be  approved  on  a  case-by-case  basis.  A  few  establishments  'provide  for 
extended  sick  leave  at  reduced  pay  ranging  from  50^  to  90^  of  full  day. 

In  many  cases,  death  in  the  immediate  family  may  be  charged  to  sick  leave, 
differing  frora-Federal  Government  practice. 

In  the  Federal  service,  employees  are  granted  13  days  sick  leave  per  year, 
with  no  limit  on  the  accumulation  of  unusued  leave. 


(j)  Holidays  with  pay 
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Tne  number  of  holidays  with  pay  allowed  by  contractor  establishments  ranges 
from  7  to  10  days  per  year.  (Host  frequently  7  or  8  days  per  year.)  Federal 
employees  are  given  8  holidays  per  year. 

(k)  Leave  with  nay  for  jury  duty  or  required  attendance  at  court  as  a 
witness 

Thirteen  contractor  establishments  reported  that  leave  with,  pay  is  specifically 
granted  for  jury  duty  or  for  other  required  court  attendance.  Other  establish¬ 
ments  grant  such  leave  as  "leave  for  personal  business,"  approved  on  a  case-by¬ 
case  basis.  Nine  establishments  reported  that  the  employee's  pay  is  reduced  by 
the  amount  he  receives  in  court  fees.  Federal  employees  are  entitled  to  leavo 
with  pay  for  jury  duty;  any  fees  received  are  deducted  from  pay. 

(l)  Military  leave  with  pay 

Ten  contractor  establishments  reported  that  leave  with  pay,  ranging  from  5  to 
30  days  per  year,  is  granted  for  military  training.  However,  in  several  cases 
pay  amounts  only  to  the  difference  between  military  and  civilian  pay.  Other 
contractor  establishments  grant  such  leave  as  "leave  for  personal  business," 
approved  on  a  case-by-case  basis.  Federal  employees  are  allowed  15  days 
leave  with  pay  each  year  for  military  training,  with  no  deduction  for  any 
military  pay  received, 

(n)  Teaching 

(1)  Cov°TTL-er.t  establishments 

Off-duty  teaching  for  compensation  is  permitted  by  31  establishments  if  it 
does  not  interfere  with  regular  work,  and  does  not  violate  security  and  con¬ 
flict-of-interest  restrictions. 

Two  of  the  31  establishments  discourage  such  activities  but  10  of  them  encourage 
their  employees  to  accept  off-duty  teaching  assignments.  In  some  cases,  estab¬ 
lishments  will  rearrange  working  hours  to  permit  daytime  teaching. 

Approval  of,  or  reporting,  teaching  activity  is  usually  required. 

(2)  Contractor  establishments 

Off-duty  teaching  for  compensation  is  permitted  by  29  contractor  establishments 
if  it  does  not  interfere  with  work  or  involve  conflict  of  interest.  Only  2  of 
these  establishments  indicated  that  they  encourage  employees  to  engage  in  out¬ 
side  teaching  activity. 

Four  other  establishments  do  not  permit,  or  strongly  discourage  any  teaching 
activity. 

Five  establishments  reported  that  employees  were  permitted  to  teach  not  to 
exceed  1  daytime  course.  In  such  case3,  any  fees  are  turned  over  to  the 
company  for  disposition. 
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Most  establishments  require  that  prior  approval  for  teaching  be  obtained. 

(n)  Consulting 

(1)  Cove^rrwanfc  establishments 

In  28  establishments  off-duty  consulting  for  compensation  is  permitted  if 
it  does  not  interfere  with  regular  work  and  if  it  complies  with  security  and 
conflict  of  interest  requirements.  Only  2  establishments  reported  that  such 
activity  is  not  permitted. 

In  most  cases,  employees  must  obtain  approval  to  engage  in  consulting  activities. 

(2)  Contractor  establishments 

Thirty  establishments  (including  5  universities)  reported  that  off-duty 
consulting  for  compensation  is  permitted,  when  it  does  not  interfere  with  regular 
work  or  involve  conflict  of  interest.  In  most  cases,  specific  approval  is 
required. 

Several  reported  that  the  amount  of  such  consultation  is  limited.  In  the  case 
of  3  universities,  the  limitation  is  the  equivalent  of  1  day  per  week. 

Outside  consultation  was  either  prohibited  or  rarely  permitted  by  9  of  the 
establishments. 

(o)  Lecture  fees 

(1)  Government  establishments 

None  of  the  establishments  reported  any  restrictions  on  acceptance  of  fees 
for  lectures  given  on  employees'  own  time,  provided  any  regulations  regarding 
conflict-of-interest  and  use  of  Government  information  are  complied  with. 

(2)  Contractor  establishments 

Eight  establishments  do  not  permit  employees  to  accept  fees  for  lectures. 

22  others  permit  employees  to  accept  lecture  fees  if  there  is  no  conflict  of 
interest  and  lectures  are  given  outside  working  hours. 

(p)  Book  royalties 

(l)  Government  establishments 

None  of  the  establishments  reported  any  restrictions  on  the  acceptance  of 
royalties  for  books  produced  on  employee's  own  time  provided  there  is  no 
conflict  of  interest  involved  and  material  does  not  violate  any  regulations 
regarding  the  use  of  Government  information. 
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(2)  Contractor  establishments 

Twenty-one  establishments  reported  no  restrictions  on  receipt  of  royalties  for 
books  produced  on  employee's  own  time  provided  no  conflict  of  interest  is 
involved. 

Nine  establishments  require  that  all  rights  to  books  produced  by  employees  be 
assigned  to  the  company,.  Royalties ,  in  whole  or  in  part,  may  be  given  to 
employee,  in  the  discretion  of  the  company. 

(q)  Patents 

(l)  Govemir.ei.t  establishments 

Under  pertinent  laws  and  regulations,  uniform  practices  witn  respect  to  patents 
are  applicable  to  all  Federal  employees.  Generally,  the  Government  is  entitled 
+.<■>  ail  domestic  patent  rights  to  inventions  and  discoveries  developed  during 
working  hours,  or  if  the  Government  contributed  facilities,  equipment,  materials, 
funds,  information,  or  the  time  of  other  employees  or.  official  duty.  Also,  the 
Government  has  option  to  all  foreign  patent  rights  for  6  months  after  filing 
application  for  patent.  If  the  Government  determines  that  it  has  no  interest 
in  an  invention  or  discovery,  or  if  it  decides  not  to  exercise  its  options,  it 
may  give  the  employee  authority  to  acquire  patent  rights  and  market  the  in¬ 
vention.  Federal  employees  are  generally  entitled  to  patent  rights  for  inventions 
developed  on  their  own  time  which  are  not  related  to  their  work. 

Ko3t  Federal  agencies  utilize  the  Incentive  Award  Program  to  reward  employees  for 
patentable  inventions.  The  amount  of  the  award  is  based  on  the  utility  to  the 
Government  of  the  invention.  Several  agencies  grant  small  awards,  $25  to  $75  for 
each  patent  filed  for  or  obtained,  and  additional  awards  based  on  the  value  of 
the  patent  to  the  Government. 

(2)  Contractor  establishments 

Thirty-four  establishments  reported  that  they  have  formal  agreements  with  their 
employees  requiring  that  all  patentable  discoveries  and  inventions  developed 
are  to  be  assigned  to  the  contractor.  In  most  cases,  employees  are  permitted 
to  market  their  inventions  if  they  are  unrelated  to  the  work  of  the  company 
and  if  they  are  developed  outside  working  hours. 

For  inventions  covered  by  the  patent  agreements,  the  companies  determine 
the  share,  if  any,  of  the  royalties  to  which  the  inventor  will  be  entitled. 

In  many  cases,  awards  (from  $50  to  $100)  for  each  patent  filed  are  made. 

One  establishment  offers  patent  award  payments  up  to  $5,000  when  the  inventor 
makes  a  major  contribution  to  the  Company's  progress. 

(r)  Publication  in  the  open  literature 
(l)  Government  establishments 

Scientists  and  engineers  of  27  establishments  reporting  on  this  item  are 
encouraged  to  submit  articles  for  publication  in  the  open  literature.  Many 
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of  the  establishments  furnish  editingj  typing,  and  other  assistance  for  this 
purpose.  In  several  cases  this  is  considered  a  normal  part  cf  the  employee's 
vork  and  is  a  factor  in  evaluating  his  performance.  In  a  few  cases,  small 
cash  awards  are  given  to  employees  who  have  had  significant  articles  published. 

In  most  cases.,  proposed  articles  must  be  submitted  for  prior  agency  approval. 

( 2 )  Contractor  establi snmenta 

An  identical  number  of  contractor  establishments,  27,  reported  that  they  encourage 
scientists  and  engineers  to  submit  articles  for  publication  in  the  open  litera¬ 
ture,  provided  no  violations  of  security  regulations  are  involved.  In  most 
cases  prior  approval  of  the  articles  is  required.  In  many  cases,  editorial,  typing, 
and  other  assistance  is  provided.  One  establishment  reported  that  it  gave  an  award 
of  $50  to  $100  for  each  article  published. 

Seven  other  establishments  reported  that  they  permit  publication  of  articles 
by  employees,  but  subject  to  a  number  of  limitations. 

( s )  Attendance  at  professional  meetings 

(1)  Government  establishments 

28  establishments  pay  travel  expenses  for  attendance  at  meetings  of  professional 
and  scientific  societies.  The  criteria  for  payment  of  expenses  vary  by  agency 
and  establishment.  Of  these,  22  encourage  attendance  at  such  meetings  and 
attempt  to  pay  expenses  for  all  trips  to  meetings  directly  related  to  the. 
employee’s  work  or  to  meetings  in  which  the  employee  is  a  direct  participant. 

In  addition  some  of  these  establishments  will  pay  (within  the  Units  of  funds 
available)  the  travel  expenses  of  each  professional  and  scientific  employee  to 
attend  at  least  1  national  meeting  of  his  choice  each  year.  A  more  liberal 
policy  is  followed  with  respect  to  attendance  at  local  meetings.  The  major 
limiting  factor  is  the  amount  of  travel  funds  available  to  the  establishment 
for  this  purpose. 

(2)  Contractor  establishments 

Seventeen  establishments  authorize  attendance,  with  travel  expenses  paid, 
afc‘  professional  meetings  usually  only  when  the  meeting  is  directly  related  to 
the  work  of  the  employee  or  when  the  employee  is  an  active  participant  at  the 
meeting.  Four  other  establishments  will  pay  expenses  only  when  the  employee 
is  attending  as  the  official  representative  of  the  establishment.  Sixteen 
additional  establishments  encourage  attendance  at  professional  and  scientific 
meetings  and  pay  travel  expensss  for  such  meetings  usually  up  to  a  limit  of  1 
meeting  per  year  for  each  employee  even  though  the  employee  is  not  an  active 
participant  and  the  meeting  is  not  directly  related  to  his  work. 
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(t)  Travel  allowances  and  expense  accounts 

While  nost  contractor  establishments  reported  the  allowance  of  actual 
expenses  while  in  a  travel  status,  or  in  some  cases  specified  the  pay¬ 
ment  of  per  diem  (chiefly  between  $12  and  $l6  a  day)  in  lieu  of  actual 
expenses,  a  few  indicated  they  considered  such  allowances  in  the  nature 
of  normal  procedure  rather  than  an  employee  benefit. 

"Reasonable  actual  expenses"  usually  covered  this  item,  three  establish¬ 
ments  mentioning  $15  and  one  $18  as  ceilings.  Per  diem  rates  in  lieu  of 
actual  expenses  were  stated  variously  as  "Government  approved  rates;'1 
$12,  $15,  sometimes  according  to  place  of  travel;  scales  of  $12,  $l4,  and 
$15  according  to  salary  status  of  employee  traveling  (e.g.,  under  $10,000 
a  year,  $10,000  a  year  and  over,  and  officers,  respectively);  $l6  to 
members  of  Laboratory  staff;  $16  all  employees,  $20,  Division  and  Facil¬ 
ities  chiefs;  $16  in  the  United  States,  and  State  Department  or  Bureau 
of  the  Budget  scales  outside;  and  various  sums  as  per  diem  ($8  to  $13)  in 
addition  to  travel  expenses  in  three  instances.  Mileage  for  automobiles 
where  mentioned  was  most  frequently  stated  as  allowable  at  8'/  a  mile;  one 
range  7/  to  10/;  one  at  8.5/;  and  two  at  10/.  Car  rental  was  mentioned 
in  two  cases .  (Federal  employees  are  allowed  up  to  $l6  per  diem  and  10/ 
e  mile  for  use  of  automobiles.) 

Four  contractor  establishments  detailed  provisions  for  allowing  moving 
expenses  on  transfer  or  new  hires.  On  transfer,  one  establishment  assumes 
responsibility  for  all  phases  of  relocation,  including  an  additional 
month's  pay  to  cover  unforeseen  contingencies.  Others  allow  expenses  and/or 
per  diem  for  the  employee  and  bis  dependents. 

(u)  Savings  plans 

Credit  Union  availability  and  payroll  deductions  for  purchase  of  U.  S.  Sav¬ 
ings  Bonds  were  most  often  the  only  savings  arrangements  reported  by  con¬ 
tractor  establishments.  However,  two  establishments  offer  plans  in  which 
the  organization  participate-s.  One  such  plan  requires  one  year  service; 
maximum  contribution  of  7^  of  salary  per  month  (maximum  $83).  The  Company 
adds  10,  20,  or  30p  of  amount  contributed  by  the  employee  for  1,  2,  or  3 
and  more  years  of  service,  respectively.  Participant  with  3  or  more  years 
of  service  may  elect  to  have  all  monies  held  as  Government  bonds,  Company 
stock,  or  cash,  or  a  combination  of  these  three.  In  the  second  plan,  em¬ 
ployees  are  eligible  for  participation  in  the  company  Thrift  Plan,  which 
permits  a  monthly  contribution  by  the  employee  of  up  to  5%  of  his  monthly 
salary  plus  an  additional  1$  for  each  5  years  of  service  by  the  employees. 
The  Company  contributes  50/  for  each  $1  contributed  by  the  employee.  The 
proceeds  are  used  to  purchase  U,  S.  Government  bonds  and/or  company  stock 
at  the  election  of  the  employee. 


19 


( v )  Miscellaneous  benefits 

(1)  Severance  pay  is  provided  by  one  contractor  establishment. 

Staff  personnel  receive  not  to  exceed  3  months  pay,  non-staff  receive  not 
to  exceed  8  weeks  pay. 

(2)  A  sabbatic  pay  plan  is  operated  by  one  contractor  establish¬ 
ment  in  which  all  persons  exempt  from  the  Fair  Labor  Standards  Act  participate, 
after  they  have  been  with  the  establishment  for  one  year.  The  plan  provides 
that  for  each  day  of  vacation  accumulated  after  one  year’s  service,  the 
employee  will  accrue  an  amount  equal  to  3^  of  his  monthly  salary,  payable 

at  the  time  he  takes  his  vacation.  The  sabbatic  pay  for  vacation  is  in 
addition  to  regular  salary  paid  during  vacation.  There  are  only  two 
circumstances  in  which  sabbatic  pay  may  be  received:  If  vacation  is  actually 
taken,  or  in  case  of  termination. 

(3)  A  hardship  allowance  of  10^>  of  base  salary  is  offered  by  one 
contractor  establishment  to  employees  permanently  assigned  at  6  designated 
work  locations  in  the  United  States  and  Canada.  This  is  to  compensate  for 
unfavorable  circumstances  such  as  weather,  isolation,  lack  of  educational 
facilities,  etc.,  and  to  reduce  cost  of  staffing  these  locations  by  eliminating 
so  far  as  possible,  voluntary  terminations  and  the  ensuing  cost  of  replacement. 
At  some  overseas  locations,  employees  of  this  establishment  receive  hardship 
allowances  based  on  U.  5.  State  Lepartment  allowances  for  foreign  service. 

(4)  A  discount  fare  privilege  of  90?  is  offered  by  one  contractor 
establishment  to  employees  and  their  dependents  for  vacation  travel  over 
the  air  routes  of  the  system  it  operates. 

(5)  Sloan  fellowships  (one  year’s  study  at  M.I.T.)  ere  offered 
to  2  employees  annually  by  one  contractor  establishment.  These  employees 
receive  regular  salary  plus  relocation  and  moving  expense. 

(6)  Other.  One  contractor  establishment  provides  top  staff 
members  $400  per  month  in  the  event  of  total  and  permanent  disability.  There 
is  an  offset  against  this  benefit  received  from  either  Workmen's  Compensation 
or  the  disability  portion  of  the  Social  Security  law.  The  same  establishment 
provides  a  grant  of  $2,000  per  year  per  child  for  those  members  of  the 
President's  staff  who  have  sons  or  daughters  enrolled  in  an  accredited 
college  or  university  (currently  12  students)..  Award  of  this  grant  is  subject 
to  the  approval  of  the  president  of  the  organization. 

3.  TURNOVER 

Tne  universities  covered  in  the  survey  provided  only  a  limited  amount  of 
information  on  turnover  of  scientific  and  engineering  personnel.  Informa¬ 
tion  on  Government -military  personnel  was  primarily  concerned  with  intra- 
service  movement  below  the  $12,000  salary  level.'  Therefore,  the  principal 
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comparisons  made  below,  on  hires  and  separations,  are  between  Government- 
civilian  personnel  and  non-university  contractor  personnel.  Data  relate 
to  fiscal  year  19$1. 

Few  respondents  provided  data  about  increases  in  salaries  resulting  from 
change  of  employers,  most  stating  that  they  did  not  know.  For  this  reason, 
such  data  are  not  presented  or  analyzed  here. 

(a)  Hires 

It  is  apparent  that  the  contractors  fill  a  much  larger  percentage 
of  their  jobs  at  intermediate  and  higher  salary  levels  than  does  the 
Government.  The  contractors  furnishing  data  hired  75 $  of  their  new  employees 
under  $12,000,  as  compared  to  95^>  for  the  Government  activities  surveyed. 

The  contractors  hired  of  their  new  employees  above  $15,000,  as  compared 
to  less  than  1*  for  the  Government. 

The  contractor’s  competitive  advantage  over  the  Government  in 
hiring  and  retaining  people  at  upper  salary  levels  ds  indicated  by  the 
following  comparison: 


Government  Hires 

Contractor  Hires 

from  Industry 

from  Government 

Under  $12,000 

501 

93 

$12  -  $15,000 

30 

32 

$15  -  $20,000 

2 

19 

.  The  absolute  numbers  are  not,  of  course,  significant  in  themselves, 
but  the  relationships  seem  to  be .  The  contractors  seen  to  be  able  to  hire 
personnel  away  from  the  Government  with  equal  success  at  all  salary  levels . 

A  comparison  of  separations  by  salary  brackets  also  reveals 
certain  significant  differences: 


Separations  from  Government  to  Industry 


I.'umber  of  Separations 

of  All  Separations  at 

to  Industry 

Salary  Level 

Under  $12,000 

297 

21.6* 

$12,000  -  15,000 

U6 

31-7* 

$15,001  -  20,000 

12 

27.3* 

Over  $20,000 

0 

0.0 * 

Salary 


Separations  from  Con-tractors  to  Government 

Number  of  Separations  $  of  All  Separations  at 
to  Government  Salary  Level 


Under  912,000 

$12,000  -  15,000 


66 

7 


6.o£ 

2.4£ 
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INTRODUCTION' 


The  purpose  of  this  bibliography  is  to  identify  significant,  documents, 
studies,  reports  and  comments  vhich  deal  with  the  contracting-out  of 
Federal  research  and  development  programs  to  private  institutions  and 
enterprises. 

No  attempt  has  been  made  to  cover  all  aspects  of  the  subject.  The 
intention  is  rather  to  select  from  the  voluminous  literature,  pub¬ 
lished  primarily  since  1957,  those  materials  which  describe  and 
appraise  Federal  organisation  and  procedures  for  the  conduct  of 
research  and  development,  both  in  direct  Federal  operations  and  by 
contract,  pointing  up  criticisms  of  Federal  practice  and  the  problems 
and  questions  growing  out  of  Federal  experience  in  this  area. 

Citations  to  revelant  public  laws,  departmental  regulations,  and 
Government-wide  directives  have  not  been  listed.  Texts  of  the  more 
important  of  these  ray  be  found  in  numerous  congressional  hearings 
cited  in  this  bibliography. 
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Books,  Documents,  and  K-agazines 


Cherington,  Paul  VJ.  and  others.  Organization  and  R  &  D  decision-making 
within  a  Government  department.  (In  Conference  on  the  Economic 
and  Social  Factors  Determining  the  Rate  and  Direction  of  Inventive 
Activity,  I960.  /Papers  at  a  conference  held  under  the  auspices 
of  the  Universities-Natior.al  Bureau  Committee  for  Economic  Research 
and  the  Committee  on  Economic  Growth  of  the  Social  Science  Research 
Council.  Hew  York,  National  Bureau  of  Economic  Research,  1966/ 

29p. 

Considers  the  relation  between  organization  and  R.  &  D.  decision- 
making  witldn  a  Government  agency  and  draws  some  comparisons  between 
the  handling  of  R.  &  D.  questions  and  problems  in  Government  and  in 
commercial  organizations.  Of  particular  interest  are  the  sections 
dealing  with  the  role  of  contractors  and  other  forces  influencing 
policy  decisions.  (p.l6+)  Noting  that  contractors  "are  perhaps 
the  most  important  source  of  new  weapons  ideas"  the  writers  point  out 
that  occasionally  "advocacy  becomes  mixed  with  education  in  unwhole¬ 
some  proportions.  Particularly  troublesone  are  the  unrealistic  cost 
and  time  estimates  submitted  to  'sell'  a  company's  proposals.11 

Corson,  John  J.  Partners  in  the  space  age.  (In  Management  review. 

Sept .1959,  v.h8,  p.9-lb+) 

Enumerates  four  developments  in  the  space  age  that  necessitate 
change  in  Government  contracting  policies  and  procedures  and  five 
requirements  necessary  to  attain  a  balance  between  public  and 
private  business  in  the  next  decade. 

DuBridge,  L.A.  Science  and  government.  (In  Chemical  and  engineering 
news,  Apr. 6, 1953,  v.31,  o.l33b-1390) 

The  President  of  the  California  Institute  of  Technology  says  that 
"the  most  successful  laboratories  for  turning  out  new  ideas,  new 
equipment,  and  new  techniques  for  the  military  services  are  those 
operated  under  'management  contracts'  -  Government-owned  laboratories 
under  private  management...  They  have  tne  advantage  of  private, 
civilian,  noncivil- service  management.  And  yet,  being  government- 
owned,  they  can  be  kept  in  close  touch  with  the  practical  problems 
of  the  sponsoring  agency..." 

Recommends  that  the  Department  of  Defense  "begin  at  once  to  find 
ways  and  means  whereby  any  new  research  facility,  and  as  maiy  as 
possible  of  the  existing  ones,  may  be  transferred  from  military 
direction  to  the  private  management  contracts...  I  make  this  pro¬ 
posal  because  I  think  the  Government  is  not  getting  its  money's 
worth  out  of  many  existing  military  laboratories.  Military  organi¬ 
zation,  military  customs,  practices  -and  rules,  military  traditions 
are  all  made  for  fighting  and  not  fox  i a  Search. . .  let’s  face  the 
fact:  a  civilian  scientist,  as  a  scientist,  just  doesn't  care  to  take 
his  orders  from  a  colonel..." 


Government  Employees  Council,  AFL-CIO.  Presentation  of  the  Government 
Employees  Council,  AFL-CIO  to  the  executive  branch  of  the  United 
States  Government  in  reference  to  the  Council's  opposition  to  Bureau 
of  Budget  Bulletin  60-2.  shiny ton,  D.C.  1961.  1?d. 

The  Council  is  "gravely  concerned  over  the  growing  practice  in 
the  Federal  service,  to  contract  to  private  interests,  certain  govern¬ 
mental  services  and  functions  that  have  historically  been  performed 
by  civil  service  employees.  This  contract  practice  has  increased 
over  the  past  eight  years,  and  has  been  stepped  up  particularly  as 
a  result  of  the  previous  administration' s  policy  required  in  Bureau 
of  Budget  Bulletin  60-2,  dated  September  21,1959. 

"This  policy  has  led  to,  and  caused,  the  discharge  of  thousands  of 
career  civil  service  employees  before  they  have  become  eligible  for 
retirement,  and  at  an  age  where  industry  and  other  governmental 
agencies  are  unwilling  to  employ  their  services.  The  policy  has 
caused  the  waste  of  valuable  skills  and  the  loss  of  the  effective 
utilization  of  hundreds  of  millions  of  dollars  invested  in  plant 
facilities  and  tools.  Tt  has  caused  thousands  of  families,  and  hundreds 
of  local  communities  to  suffer  adverse  economic  adjustment  and  hard¬ 
ships.  Tt  has  also  fostered  and  promoted  higher  defense  costs  to  the 
taxpayer,  and  has  been  responsible  for  the  adequacy,  and  quality, 
of  our  country's  defense  posture  to  be  vested  in  the  profit  motivated 
segment  of  our  economy,  instead  of  under  the  control  of  the  Congress 
and  the  administration,  as  required  by  our  Constitution." 

Harvard  and  the  Federal  Government;  a  report  to  the  faculties  and  govern¬ 
ing  board  of  Harvard  University.  /Cambridge,  Harvard  University, 

19617  36p. 

"Harvard  is  by  no  means  unique  in  its  new  relationship  with  Govern¬ 
ment.  At  least  503  of  the  institutions  of  higher  education  in  the 
United  States  new  receive  Federal  funds,  and  Harvard  is  one  of  those 
heavily  involved  in  Federal  programs. 

"Government  funds  tend  to  concentrate  in  the  relatively  few  insti¬ 
tutions  with  strong  graduate  and  professional  programs  in  the  natural 
sciences  because  of  the  heavy  national  emphasis  on  research.  A  recent 
study  of  Federal  expenditures  for  research  in  287  institutions 
shows  that  5  institutions  received  Sl%  of  the  total,  while  20  insti¬ 
tutions  received  793  and  66  received  92 t. 

"By  I960  Harvard  was  participating  in  at  least  thirty-four  categories 
of  programs  managed  by  two  score  Federal  agencies,  under  the  general 
oversight  of  a  dozen  congressional  committees. 

"The  decentralized  nature  of  Federal  research  programs  may  help  the 
university  protect  itself  against  deliberate  encroachment,  but  it 
makes  it  all  the  more  difficult  to  preserve  the  proper  balance... 
among  various  schools  and  departments,  or  within  each  of  them  between 
research  and  teaching. 

"Federal  grants  for  research  and  for  construction  have  brought 
great  benefits  to  Harvard  yet  there  is  a  danger  that  the  total  program 
of  the  University  could  be  affected  by  the  extent  that  the  unreimbursed 
costs  and  matching  funds  involved  in  such  grants  use  up  the  precious 
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unrestricted  funds  that  would  be  available  for  other  purposes.  The 
three  greatest  threats  posed  by  Federal  aid  are  likely  to  be  in  the 
balance  among  the  several  fields  of  learning;  in  the  balancing 
between  teaching  and  research;  and  in  the  balance  within  the  Faculty 
between  those  with  and  those  without  tenure  appointments. 

"University  and  Government  people  alike  have  been  slew  to  realize 
the  significance  of  their  new  relationship.  The  Government  now 
calls  on  the  universities  for  achievements  that  depend  on  the  highest 
qualities  of  creativity,  but  sometimes  through  purchasing  procedures 
that  could  destroy  the  environment  in  which  such  qualities  flourish. 
...Research  can  be  carried  on  effectively  in  the  long  run  only  if  a 
university  maintains  its  overhead  in  an  intellectual  and  academic, 
as  well  as  an  administrative,  sense.  ...It  is  not  a  question  of  ask¬ 
ing  the  Government  for  more  money,  but,  rather,  of  asking  it  to  give 
its  funds  -with  a  proper  regard  for  the  total  function  of  the  university." 

Reyman,  Victor  K.  Government  by  contract:  boon  or  boner?  (In  Public 
administration  review,  faring  1961,  v.21,  p. 59-610 

Concerned  with  the  problems  of  control,  economy,  and  benefits 
obtained  by  contracting  with  private  institutions  for  services  of 
an  administrative,  managerial,  or  scientific  nature. 

Enumerates  the  three  major  types  of  research  and  development  con¬ 
tracts,  giving  examples  of  various  types  used  by  the  military. 

States  that  "it  is  clear  that  the  military  has  contracted  for  a  wide 
range  of  functions  which  give  the  contractors  tremendous  power." 

Defines  contracting  out  as  a  "system  than  allows  the  Government 
to  farm  out  a  complete  range  of  administrative  and  executive  respon¬ 
sibilities  accompanied  by  money,  authority,  and  responsibility." 

States  that  the  problems  arising  from  this  system  are  as  follows: 

(1)  the  Government  will  never  be  able  to  attain  the  knowledge  and 
experience  to  perform  its  assigned  functions  with  civil  service  and 
military  personnel  if  it  contracts  for  them  every  time  they  are 
needed;  (2)  the  incentives  to  efficiency  in  most  of  these  contracting 
operations  are  quite  small,  an^  in  some  cares  negative;  (3)  the 
simple  dependence  of  the  Government,  particularly'  the  military,  on 
contractors  nay  be  most  undesirable;  (b)  the  problem  of  salaries  as 
function  after  function  is  contracted,  the  bidding  price  of  good 
personnel  goes  up  and  the  Government  finds  itself  unable  to  hire  and 
keep  good  men  at  civil  service  salaries. 

Hitch,  Charles  and  Roland  N.  HcKean .  Kilitary  research  and  development. 

(In  their  The  economics  of  defense  in  the  nuclear  age.  Cambridge, 
Harvard  University  Press,  I960,  p.2b3'065) 

Defines  the  varieties  nf  military  research  and  development,  enum¬ 
erates  some  of  the  problems  and  "common  pitfalls"  and  discusses  pro¬ 
posals  for  reorganizing  research  and  development. 

The  demand  for  strong  central  direction  and  coordination,  review 
of  programs  and  projects,  elimination  of  competition,  and  the  weeding 
out  of  duplicating  projects  are,  according  to  the  authors,  "based  on 
a  fundamental  misunderstanding  of  the  nature  of  research  and  develop¬ 
ment.  They  treat  as  certain  what  is  highly  uncertain.  They  try  to 
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strengthen  control  at  the  top  when  vhat  is  needed  is  initiative  and 
spontaneity  at  the  bottom.  They  try  to  suppress  competition  and  diver¬ 
sification  because  particular  duplications  are  ebviuusly  wasteful 
from  the  vantage  point  of  hindsight,  apparently  unaware  that  dupli¬ 
cation  is  a  rational  necessity  when  we  are  confronted  with  uncertainty 
and  that  competition  is  our  best  protection  against  bureaucratic 
inertia." 

The  real  and  challenging  problems  in  research  and  development  are 
listed  as:  (l)  how  can  we  effectively  decentralize?  (2)  how  can  we 
make  good  use  of  inter-service  and  inter-agency  competition  while 
curbing  its  undersirable  features?  (3)  how  can  we  judge  and  choose 
contractors  and  laboratories?  and  (li)  how  should  research  and  develop¬ 
ment  be  planned? 

Katzenbach,  Edward  L.  Ideas:  a  new  defense  industry.  (In  Reporter, 
Xar.2,1961,  v.2Li,  p.17-21) 

Explains  that  the  Government  has  established  its  own  corporations 
independent  of  the  civil  service  and  therefore  "contracted  advice  has 
become  a  new  instrument  of  Government  in  our  time."  Describes  these 
corporations  and  their  influence. 

Kidd,  Charles  Vincent.  American  universities  and  Federal  research.  Fore¬ 
word  by  Paul  E.  Klopsteg.  Cambridge,  Mass.,  Belknap  Press,  1959. 

272p. 

"The  central  thesis  of  this  book  is  that  large-scale  Federal  finan¬ 
cing  of  research  has  set  in  motion  irreversible  forces  that  are 
affecting  the  nature  of  universities,  altering  their  capacity  to 
teach,  changing  their  financial  status,  modifying  the  character  of 
parts  of  the  Federal  administrative  structure,  establishing  new 
political  relations,  and  changing  the  way  research  itself  is  organ¬ 
ized.  I  believe  that  the  wisdom  with  which  these  forces  are  guided 
and  controlled  by  the  universities  and  by  the  Federal  Government  will 
have  a  major  influence  not  only  on  the  capacity  of  this  Nation  to 
defend  itself,  but  on  the  economic  growth  of  the  Nation  and  the  pre¬ 
servation  of  the  essential  values  that  underlie  our  society." 

Of  particular  note  are  the  chapters  on  research  goals  of  Federal 
agencies  (p.l),  Federal  research  funds  (p.39),  and  university 
participation  in  Federal  decision  (p.l89)- 

Livingston,  J.  Sterling.  Weapon  system  contracting.  (In  Harvard 
business  review,  July -Aug. 1959,  v.37,  p.83-92) 

Considers  the  problem  confronting  the  military  in  deciding  how 
much  authority  they  can  delegate  to  private  contractors  without 
losing  control  over  the  development  of  their  weapon  systems,  and 
also  without  abdicating  their  responsibility  for  the  proper  expendi-  ■ 
ture  of  public  funds. 

Believes  that  three  methods  of  weapon  system  contracting  will  be 
used  for  some  time  to  come:  (1)  the  systems  engineer  and  associate 
prime  contractors  method}  (2)  the  system  prime  and  associate  prime 
contractors  method}  (3)  the  team  contractor  method. 


Concludes  that  "as  weapon  manufacturers  develop  stronger  systems 
engineering  and  management  staffs,  the  military  services  are  likely 
to  make  greater  use  of  system  prime  contractors  for  both  systems 
integration  and  management.  At  the  sane  time,  the  services  can  be 
expected  to  develop  their  own  weapon  systems  engineering  and  manage¬ 
ment  capabilities,  to  improve  their  decision-making  processes,  and 
to  exercise  more  effective  control  over  system  prime  and  associate 
prime  contractors." 

Management  of  research,  development,  test  and  evaluation  programs: 

U .  S,  Air  Force.  A  study  made  by  representatives  of  Bureau  of  the 
Budget,  General  Accounting  Office,  Department  of  the  Air  Force, 

Office  of  the  Assistant  Secretary  of  Defense  (Comptroller). 

/^/a shington7  I960.  2b9p. 

The  study  group  summarizes  its  findings  on  organization  for  research 
and  development  management  in  these  words:  "The  centralized  organi¬ 
zation  for  research  and  development  (Section  III)  represented  by  the 
Air  Research  and  Development  Command  is  unique  in  the  Department  of 
Defense.  The  organization  structure  lends  itself  to  the  development 
and  application  of  uniform  policies  and  procedures  for  program  admin¬ 
istration.  The  excellent  system  of  program  documentation  and 
reporting,  likewise,  has  been  facilitated  by  the  existence  of  a  single 
centralized  channel  for  management  and  administration."  For  a  detailed 
analysis  of  the  organi stion  see  pages  lL-53. 

Concerning  contract  vs.  in-house  research  the  report  states:  "The 
Air  Force  accomplishes  most  of  its  research  and  development  under 
contracts  with  universities,  private  scientific  laboratories  and 
industry.  Although  a  certain  amount  of  research  and  development  is 
performed  in  the  ARDC  centers  and  laboratories,  the  major  in-house 
technical  effort  involves  the  testing  and  evaluation  of  contractor- 
developed  military  'hardware.'  From  a  financial  management  stand¬ 
point  there  is  almost  a  complete  separation  of  the  contract  program 
and  the  in-house  program.  Everything  accomplished  in  the  contract 
program  is  planned,  prbgrammed,  budgeted,  accounted  and  reported  for 
in  terms  of  individual  research  and  development  tasks,  projects  and 
systems,  whereas  the  in-house  RS-D  program,  though  planned  and  pro¬ 
grammed  on  a  similar  basis,  is  budgeted  and  accounted  for  on  the 
basis  of  specific  functions  and  organizations." 

Miller,  Arthur  S.  Administration  by  contract:  a  new  concern  for  the 
administrative  lawyer.  (In  ”ew  York  University  law  review. 

May  1961,  v.36,  p. 957-990) 

Considers  in  detail  "the  closer  relationship  between  Government  and 
business  and  other  private  enterprises,  carried  out  through  the  means- 
of  contract,  the  net  result  of  which  is  the  accomplishment  of  a 
number  of  governmental  activities  by  private  endeavor."  Discusses 
the  nature  and  extent  of  federalism  by  contract  as  well  as  its 
benefits  and  problems.  Concludes  that: 

"1.  The  distinction  between  public  and  private  law,  already  becom¬ 
ing  an  anachronism,  will  be  further  erased. 
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'2.  Federal  contracts  are  likely  to  become  a  part  of  public 
law,  with  all  of  the  implications  of  such  a  development.  For 
example,  the  illogical  distinction  between  proprietary  and  govern¬ 
mental  functions  will  be  supplanted,  should  that  occur.  A  new 
category  of  'administrative  contracts’  may  be  recognized, 

"3.  Since  the  contractual  system  represents  a  partial  joinder  of 
political  ani  economic  power,  the  operation  ol‘  Galbraith’s  'con¬ 
cept  of  countervailing  power'  is  being  unbalanced  or  diminished. 

To  some,  this  portends  the  likelihood  of  desootism. 

"ii.  Recognition  of  the  governmental  character  of  contracting- 
out  may  speed  the  trend  some  perceive,  and  others  argue  for, 
toward  the  application  of  the  constitutional  concept  of  due 
process  of  law  to  the  large  business  corporation. 

"5.  A  further  diminution  in  relative  importance  of  both  the 
Congress  and  the  judiciary  is  likely  to  take  place.  The  'Adminis¬ 
trative  State'  (Pound's  'executive  hegemony')  is  already  a  reality, 
one  in  which  executive  decisions  overshadow  in  importance  the  legis¬ 
lative  and  the  judicial. 

"6.  A  concept  of  cooperation  will  increasingly  supplant  the 
concept  of  competition  which  for  so  long  dominated  social  ard 
political  thinking.  ‘Jitnin  the  business  community  this  develop¬ 
ment  is  already  clearly  evident;  witness,  for  example,  the  demands 
for  fair-trade  laws,  for  the  outlawing  of  'unfair'  competition, 
the  adninistered-price  system,  and  the  growing  recognition  that 
a  community  of  interest  exists  among  the  components  of  those  huge 
private  collectivities,  the  corporations..." 

National  Research  Council.  Committee  on  Scope  and  Conduct  of  Materials 
Research.  More  effective  organization  and  administration  of 
materials  research  and  development  for  national  security;  a  report... 
Washington,  National  Academy  of  Sciences-Hational  Research  Council. 
I960.  3 Op. 

The  Committee  recommends  the  following  Government  incentives  to 
stimulate  research  and  development  on  new  and  improved  materials 
for  national  security  purposes: 

•"a.  Contract  Policy.  Contracts  with  broadly  defined  objectives 
should  be  made,  and  detailed  and  time-consuming  reporting  and 
accounting  procedures  should  be  minimized.  Adequate  funding  should 
be  made  available  to  sponsoring  agencies  in  order  to  permit  the 
placing  of  appropriate  research  and  development  contracts  for 
periods  of  at  least  three  and  preferably  five  years. 

"b.  Patent  Policy.  In  view  of  the  differing  policies  of  various 
agencies  a  uniform  patent  policy  should  be  developed  for  research 
and  development  -work  affecting  materials  following  the  present 
Department  of  Defense  policy  of  allowing  the  contractor  to  retain 
commercial  rights  t.o  any  invention. 

"c.  'Know-How.. 1  In  order  to  make  it  practicable  for  industrial 
concerns  with  long  experience  to  participate  effectively  in  Govern¬ 
ment  materials  programs,  provision  should  be  made  for  limiting  the 
extent  to  which  'know-how'  acquired  over  a  long  period  of  time  with 
private  funds  has  to  be  released  under  a  later  Government  contract." 


Rational  Research  Council.  Special  Advisory  Committee  on  the  Role  of  the 
Dept,  of  Commerce  in  Science  arvl  Technology.  The  role  of  the 
Department  cf  Commerce  in  science  and  technology;  a  report  to  the 
Secretary  of  Commerce .  /Ja shington.  Rational  Academy  of  Sciences  - 
Rational  Research  Council,  1960/  l58p. 

In  this  evaluation  of  the  scTentific  research  functions  and 
operations  of  the  Department  of  Commerce  seven  areas  have  been 
studied.  These  are:  the  Rational  Bureau  of  Standards,  the 
Weather  Bureau,  Coast  and  Geodetic  Survey,  Bureau  of  Public  Roads, 
Office  of  Technical  Services,  Patent  Office  and  Maritime  Adminis¬ 
tration.  Concludes  that  enlarged  programs  in  science  and  technology 
are  needed,  and  notes  that  inadequacies  of  present  space  and 
facilities  are  effective  barriers  to  attracting  new  staff  of  the 
quality  required.  Suggests  organi7ational  changes  and  higher  rates 
of  compensation. 

Price,  Don  K.  and  others.  Current  trends  in  science  policy  in  the  United 
Sates,  (In  Impact  of  science  on  society,  v.10,  I960,  no.3> 

p, 137-213) 

The  section  devoted  to  problems  in  national  science  policy  (p.191- 
202)  considers  contracts  and  grants.  Government-university  relation¬ 
ships,  and  Government-business  relationships.  An  excellent  biblio¬ 
graphy  accompanies  the  article. 

Price,  Don  K,  Government  and  science,  their  dynamic  relation  in  American 
democracy,  hew  York,  Hew  York  University  Press,  195b.  203?. 

In  the  chapter,  "Federalism  by  Contract,”  p.65-?b,  the  author  notes 
that  "the  United  States  has  improvised  a  new  kind  of  federalism  for 
the  conduct  of  research.  This  is  based  on  at  least  five  types  of 
relationships  with  private  institutions."  These  he  describes  in 
detail  and  considers  tte  implications  of  these  new  relationships, 

"The  contractual  system  has  certainly  given  the  Government,  and 
particularly  the  military  departments,  great  advantages  of  flexi¬ 
bility,  and  it  has  enabled  them  to  make  use  of  managerial  talent 
that  under  present  conditions  cannot  be  found  in  adequate  quantity 
in  Government  agencies.  But  this  very  advantage  suggests  the  major 
weakness  of  the  system;  a  government  that  cannot  provide  adequate 
administrators  for  the  comparatively  minor  operating  subdivisions  of 
its  program  is  bound  to  have  difficulty  in  tying  those  pieces  together 
into  a  general  program  that  rakes  sense.  It  is  proper  enough  to 
insist  that  each  private  institution  ought  to  be  given  latitude  in 
a  research  or  development  contract  and  not  be  bound  by  unnecessary 
specifications  or  requirements.  But  in  a  broad  sense  the  program 
must  be  based  on  a  coherent  system  of  governmental  requirements  and 
public  policy,  or  there  is  no  justification  in  supporting  it  with 
public  funds.  The  basic  question  is  whether  the  Government  has  an 
adequate  system  of  top  management  and  enough  foresight  and  expertise 
in  preparing  its  advance  plans  to  unify  the  vast  scientific  program 
into  a  coherent  whole."  (p.9?) 
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Ravitz,  Harry  I.  Research  ani  development  procurement  by  the  armed 
services.  (In  George  Washington  lav  review,  Jan. 1957,  v.25, 
p. 230-255) 

"Outlines  generally-  seme  of  the  more  significant  aspects  of  the 
field  of  research  and  development  procurement  by  the  three  military 
departments,  particularly  those  aspects  which  set  it  somewhat  apart 
from  other  types  of  procurement."  Notes  the  growing  tendency  "in 
t'ne  armed  services  for  negotiations,  preparation  and  administration 
of  research  and  development  contracts  to  be  handled  by  personnel 
and  organizations  devoted  primarily  to  thi s type  of  activity. " 

Research:  leave  hew  much  to  Uncle  5am?  (In  Businessweek,  Dec. 23,  1961, 
P-52-5?) 

"The  Government  needs  basic  research  to  support  its  many  advanced 
projects.  Universities  can't  be  employed  to  do  all  the  necessary 
basic  studies  the  Government  needs.  Therefore,  it  stands  to  reason 
that  industry  should  be  called  to  do  more  and  more  of  this  kind  of 
work.  From  the  look  of  things,  it  shouldn't  be  long  before  everyone 
has  as  much  Government-sponsored  work  as  he  wants  -  or  can  absorb." 

Research  and  development  procurement,  (in  Federal  bar  journal,  July- 
Sent. 1957,  v.17,  p.179-327;  Oct. -Dec. 1957 ,  v.17,  p. 329-1-71) 

Of  particular  note  in  these  two  issues  devoted  to  research  and 
development  procurement  are  the  articles  by  James  T.  Ramey  and  John 
A.  Erlevine,  "Introduction  to  the  Concept  of  the  Administrative 
Contract  in  Government  Jbonsored  Research  and  Development,"  p.353, 
and  John  C.  Honey  on  "Federal  Government  Organization  and  Programs 
for  Research  and  Development  —  an  Overview,"  p.2l5. 

Rivlin,  Alice  H.  Federal  support  of  research  in  universities.  (In  her 
Role  of  the  Federal  Gover ament  in  financing  higher  education. 
Washington,  The  Brookings  Institution,  1961,  p. 23-56) 

Reviews  briefly  the  broad  range  of  subjects  covered  by  federally- 
sponsored  university  research  and  discusses  the  impact  of  these 
programs  on  the  colleges  and  universities.  Notes  that,  "One  persistent 
criticism  of  the  Federal  research  program... is  that  it  has  been 
primarily  project-oriented.  The  Government  has  a  long  tradition  of 
financing  specific  research  projects,  rather  than  giving  block 
grants  to  be  used  at  the  discretion  of  the  college  or  university 
doing  the  research.  It  has  been  alleged  that  the  project  system 
transfers  control  of  the  directions  which  inquiries  should  take  from 
the  institutions  to  the  Government  agency  which  approves  and  dis¬ 
approves  projects.  Also,  it  is  felt  that  the  project  system  tends 
to  favor  areas  in  which  the  research  to  be  done  can  easily  be  divided 

_ t  pailng:  r  ■1  4'v~  areas  in  which  soecific 

projects  may  be  hard  to  define."  Other  criticisms  center  around  the 
computation  of  overhead  costs  and  the  use  of  funds  for  compensation 
of  research  work  by  faculty  members. 


Rovere,  Richard  H.  Letter  from  Washington.  (In  New  Yorker,  Feb. 27, 

I960,  v . 36 ,  P.112+) 

Points  out  that  "if  restraints  of  the  kind  now  imposed  on  the 
research  organizations  holding  contracts  with  the  Military  Estab¬ 
lishment  are  widely  imposed  and  accepted,  then  the  Government  will 
lose  the  services  of  some  gifted  authorities  and  puolic  opinion 
will  be  impoverished  by  the  loss  of  many  voices  that  might  enrich 
it." 

Emphasizes  that  the  "princioal  value  of  independent  organizations 
is,  plainly,  their  independence."  Points  out  the  danger  of  their 
being  "subjected  to  mounting  political  pressures." 

Tybout,  Richard  A.  Government  contracting  in  atomic  energy.  Ann  Arbor, 
University  of  Michigan  Press  /l 956/  226p. 

An  analytical  study  of  the  contractual  arrangements  between  the 
Government  and  private  contractors  which  have  been  adopted  in  the 
atomic  energy  industry.  .  Examines  the  characteristics  of  fixed- 
price,  variable-price,  and  cost-plus-fixed-fee  contracts;  discusses 
conditions  under  which  each  is  \ised  most  effectively  and  their  res¬ 
pective  limitations. 

"The  full  acceptance  of  uncertainty  by  the  Government  is  found  in 
cost-plus-fixed -fee  contracts,  which  are  the  most  important  of  the 
cost-reimbursement  contracts.  As  their  name  implies  /such  contracts/ 
provide  that  all  expenses  properly"  charged  to  the  service  of  operation 
are  to  be  paid  by  the  Government,  almost  invariably  in  atomic  energy 
contracting  from  working  capital  advanced  by  the  Government.  (p.S>l) 
"Differences  among  cost-reimbursement  contracts  are  due  to  differ¬ 
ences  in  the  fees  which  they  provide.  Academic  and  non-profit 
institutions  customarily  receive  no  fees  for  cost-reimlnr sement 
i.iork.  ...In  contrast,  business  firms  operating  under  cost -reimburse¬ 
ment  contracts  generally  receive  a  fee  which  is  compensation  over 
and  above  reimbursement  for  all  costs  incurred...  Finally,  there  is 
the  time-and -materials  contract,  which  provides  for  reimbursement 
by  adding  to  the  direct  labor  and  materials  cost  a  factor  which  is 
intended  to  cover  corresponding  overhead  cost  plus  a  profit.  (p.Sl) 
"Cost-plus-fixed-fee  contracts  are  the  backbone  of  the  atomic 
energy  contractor  system.  They  account  for  80  percent  by  value  of 
all  atomic  energy  contracts..."  (p.63) 

Military  necessity  has  led  to  the  adoption  of  cost-plus-fixed-fee 
contracts  for  the  following  reasons:  l)  unfamiliar  production 
problems  "which  introduce  risks  into  plant  operations  to  the  extent 
that  nothing  short  of  Government  ownership  and  cost  reimbursement 
provide  adequate  protection  for  the  contractor;" 2)  changing  'hulitary 
demands  created  by  the  armaments  race,  advancing  military  techniques, 
and  changing  strategic  and  tactical  considerations... 

"From  tne  /Atomic  Energ/7  Commission's  viewpoint,  cost-plus-fixed- 
fee  contracts  possess  other  advantages.  They  bring  into  atomic  energy 

_ ti:mo  pop <*>!-.«  from  Private  emoloyisent  who  have  technological 
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make  available. . .the  flexibility  of  private  salary  scales  and 
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promotional  policies.  And  they  keep  open  the  possibility  of  a 
return  to  commercial  activities  for  executives  who  do  not  want  to 
remain  in  low-salary  jobs  in  public  employment.  (p.6u) 

"As  instruments  of  Government-business  relationships,  cost-plus- 
fixed-fee  contracts  give  rise  to  controls  unknown  in  any  other 
context.  They  far  transcend  the  controls  usually  associated  with 
Government  regulation  and  are  quite  dissimilar  to  the  Government- 
business  relationships  which  follow  from  traditional  fixed-price 
and  variable-price  contracts..,  (n.lOS) 

"Additional  support  for  the  concept  of  the  organisational  unity  of 
the  Commission  and  its  cost-plus-fixed-fee  contractors  is  found  in 
the  integrated  accounting  system,  the  reporting  system,  and  the  use 
of  liaison  engineers,  who  are  probably  best  regarded  as  the  ’eyes 
and  ears’  of  Commission  officials.  All  these  systems  permit  the 
review  of  cost-plus-fixed-fee  contractors'  activities,  but  go  further 
in  indicating  tests  and  criteria  for  approval  by  public  officials.” 

(p.126-127) 

In  evaluating  cost-plus-fixed-fee  contracting  the  author  points 
out  that  "when  the  unknowns  in  an  entrepreneurial  situation  become 
very  great,  there  is  little  social  advantage  in  paying  the  profits 
that  are  expected  to  cover  chance  losses.  The  reason,  we  all  know, 
is  that  the  costs  of  procurement  can  be  reduced  if  such  losses  are 
paid  only  as  they  are  incurred,  (p.153) 

"hot  only  does  the  use  of  cost-plus-fixed-fee  contracts  create  a 
predisposition  in  favor  of  large  contractors,  but  it  limits  the 
possibilities  of  shifting  from,  one  contractor  to  another.  ...From 
this  last  standpoint,  the  problem  of  creating  a  competitive 
structure  for  future  commercial  applications  in  atomic  energy  is 
made  more  difficult  rather  than  easier  by  an  increase  in  private 
interest. 

"Competitive  industries  simply  are  not  created  in  the  environment 
which  gives  rise  to  the  use  of  cost-plus-fixed-fee  contracts  for  defense. 
Public  policies  such  as  are  followed  by  the  Atomic  Energy'  Commission, 
keeping  in  the  public  sphere  all  technological  knowledge  acquired  at 
public  expense  and  reducible  to  writing,  are  minimal.  They  must  be 
supplemented  by  information  and  training  programs  to  create  com¬ 
petitive  technical  abilities  in  the  ranks  of  rival  industrial 
organizations.  ...Secrecy  accentuates  the  concentration  by  intro¬ 
ducing  a  waiting  period  before  outsiders  can  even  begin  tc  think 
about  the  complex  technological  problems  of  atomic  energy."  (p.171) 

U.S.  Atonic  Energy  Commission.  The  future  role  of  the  Atomie  Energy 

Commission  laboratories.  /Report  prepared  for/  Joint  Committee  on 
Atomic  Energy ..  .Oct.  iyoO.  'Washington,  U.  S.Govt. Print. Off I960. 

?77o. 

The  Commission  concludes  that,  "The  opportunities  for  mutual 
enrichment  of  the  research  and  training  activities  of  the  labor¬ 
atories  and  the  universities  will  continue  to  be  more  fully 
utilized  during  the  decade.  All  of  the  factors  linking  the 
laboratories  and  the  universities  -  organization,  personnel, 
related  research  projects,  common  use  of  Commission-owned  facilities  - 


will  be  encouraged  an i  strengthened...  Progress  lias  been  trade  in 
recent  years  in  arrangements  for  the  utilisation  of  these  facilities 
by  universities,  both  in  the  conduct  of  research  programs  and  in 
affording  opportunities  to  graduate  students  to  do  advanced  work  at 
the  laboratories.  Sich  arrangements  have  required  modification  of 
the  normal  practices  of  both  the  laboratories  and  the  universities 
....  By  appropriate  arrangements  the  laboratories  can  add  strength 
to  those  universities  which  are  not  fully  prepared  to  meet  the 
demands  for  advanced  training  in  specific  fields..."  (p.33-3li) 

Future  plans  for  each  laboratory  of  the  A.E.C.  are  then  outlined 
on  p.3ij-103. 

U.  S.  Commission  on  the  Organization  of  the  Executive  Branch  of  the  Govern¬ 
ment  (1953-195?)  Research  and  development  in  the  Government. 

May  1955.  /Washington,  U.S.  Govt  .Print  .Off.,  1 9?57  ?0p. 

The  Cormni salon  accepted  the  administrative  management  recommend¬ 
ations  of  its  Task  Force  and  offered  four  additional  recommendations. 
Among  the  administrative  recommendations  it  suggested,  "That  the 
Weapons  fastens  Evaluation  Group  be  shifted  to  contract  operation 
with  university  or  nonprofit  organizations..."  It  also  accepted 
the  view  of  the  Task  Force  that  operations  performed  by  Federal 
civilian  agencies  are  "generally  at  a  lower  level  of  effectiveness 
than  could  be  realized  if  suitably  placed  in  the  civilian  economy." 

It  reconmendei  that  "where  choice  is  possible,  operations  of  research 
and  development  should  be  performed  at  that  place  in  the  Nation  where 
they  can  be  done  most  effectively  and  with  the  greatest  efficiency." 
In  tliis  connection  it  suggested  that,  "Even  where  operations  must 
be  done  in  military  installations,  frequently  increased  effectiveness 
and  efficiency  will  be  realized  through  operations  by  civilian 
economy  organizations,"  and  commended  the  trend  in  this  direction 
by  the  Department  of  the  Air  Force. 

U.S.  Commission  on  Organization  of  the  Executive  Branch  of  the  Government 
(1953-195?)  Committee  on  Business  Organization  of  the  Dept,  of 
Defense.  Subcommittee  report  on  research  activities  in  the  Depart¬ 
ment  of  Defense  and  defense  related  agencies.  Apr.  1955-  /Wash¬ 
ington,  U.  S. Govt .Print .Off . ,  1 9557  91p- 

"An  appraisal  and  evaluation  of  the  research  and  development 
activities  in  the  Department  of  Defense,  in  defense  related  agencies, 
and  other  selected  civilian  Government  agencies  engaged  in  research 
projects  affecting  the  Nation's  military  strength  in  an  effort  to 
determine  the  degree  of  overlapping  and  cost  of  such  research  and 
development. . . 

"The  study  is  limited  to  an  analysis  of  the  various  organizational 
patterns  for  the  establishment,  control,  and  administration  of  these 
programs,  the  me cha niseis  for  cooperation  and  mutt  1  support  among 
the  organizations  involved  in  the  programs,  the  many  aspects  of  the 
complex  professional  personnel  problem  for  both  the  military  and  the 
civilian,  the  various  methoJs  of  tying  and  bonding  to  the  civilian 
science  and  technical  community,  and  the  relationships  with  ‘he 
military  field  forces." 
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U.S,  Congress.  House.  Committee  on  Appropriations.  Department  of 

Defense  appropriations  for  196?.  Hearings...  G7th  Cong.,  1st  sess... 
Pt.  It:  Research,  dcvclooment,  test,  and  evaluation,  Washington, 
D.S.Gcvt. Print  .Off.,  1961.  5)3p. 

In  regard  to  grants  to  and  research  contracts  with  colleges, 

Dr.  York  states,  "I  feel  that  if  the  DOD  would  not  actively  support 
basic  research  at  our  colleges  and  universities  there  is  a  danger 
of  a  complete  vacuum  in  many  of  the  fields  in  which  we  are  vitally 
interested  because  of  the  expense  involved..."  (p.5S) 

In  regard  to  contracts  with  nonprofit  corporations,  with  especial 
reference  to  Aerospace  Corp.,  Dr.  York  has  this  to  says  "My  com¬ 
ment  is  with  the  present  rules  and  regulations,  you  could  not  set 
up  an  organization  like  the  Aerospace  Corp.  within  the  Government 
in  the  time  available  to  set  it  up.  We  needed  it  right  away.  It 
would  be  infeasible  to  have  done  it  within  the  Government." 

Mr.  Mahon  had  previously  stated  that  the  "Committee  on  Appropria¬ 
tions  is  concerned  over  the  lack  of  control  over  nonprofit  organi¬ 
zations  that  do  research  jobs  for  the  military."  (p .61: ) 

See  also  Senate  Committee  on  Appropriations  hearings  on 
Department  of  Defense  Appropriations  for  1962  /H.R.  785l7 
(p. 1378-1379)  for  Mr.  Gilpatric's  defense  of  Aerospace  Corp. 
salaries. 

U.S,  Congress.  House.  Committee  on  Appropriations.  Department  of 
Defense  appropriation  bill,  1962.  Report...  Washington,  U.S. 

Govt .Print .Off . ,  1961.  73p*  (87th  Cong.,  1st  sess.  House. 

"ept .  57)i) 

"In  the  judgment  of  the  Committee,  ihe  Government  Is  moving 
toward  a  chaotic  condition  in  its  personnel  management  because 
of  /the  practice  of  contracting  with  various  corporations  and 
organizations  for  technical  management,  scientific  evaluations, 
etc.7*.>  The  Committee  believes  the  procedures  new  followed  are 
creating  considerable  additional  costs  for  the  taxpayers.' 

"To  a  considerable  extent  the  use  of  contracts  with  non-profit 
organizations  is  merely  a  subterfuge  to  avoid  the  restrictions  of 
civil  service  salary  scales. 

"It  is  noted  that  the  build-up  of  these  organizations  has  not  been 
accompanied  by  corresponding  reductions  in  the  number  of  military 
and  civilian  personnel  on  the  Government  rolls.  ...Military  and 
civilian  personnel  on  the  payroll  should  be  competent  to  do  the  jobs 
assigned  to  them  or  they  should  be  removed  from  the  payroll." 

In  recommending  a  reduction  of  $5,000,000  in  the  budget  request 
for  Aerospace  Corp.  the  Committee  states  that  it  "feels  that  the 
salaries  paid  by  the  Aerospace  Corp.  are  excessive,  that  its  over¬ 
head  costs  are  too  high,  and  that  it  plans  to  employ  too  large  a 
staff."  (p. 53-51) 
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U. S.  Congress.  House.  Committee  on  Appropriations.  Air  Force  inter¬ 
continental  ballistic  missile  base  construction  program. 

Hearings. . .87th  Cong. ,  1st  sess...  Washington,  U.  S.Govt. Print. 

Off.,  1961.  310p. 

Contractors  and  responsible  Government  officials  present  their 
views  on  various  problem  areas  in  the  ballistic  missile  construction 
program.  Findings  and  recommendations  of  the  Committee  are  con¬ 
tained  in  House  Report  no.5l,  6?th  Cong.,  1st  session,  dated 
March  3,  1961. 

U. S.  Congress.  House.  Committee  on  Armed . Services.  Contracting-out 
procedures.  Hearings. ..  .87th  Cong.,  1st  sess...  Aug.8-l6,  1961. 
Washington,  U.  S.Govt. Print, Off . ,  1961.  Jj 2Tp . 

Testimony  covers  a  wide  variety  of  contractual  services,  but 
devotes  considerable  attention  to  what  is  termed  "think"  or 
"effort"  contracts.  The  problem  of  cost  comparisons  between  in- 
house  and  contractual  services  are  enumerated  by  Assistant  Secretary 
of  the  Air  Force  (Materiel)  Tmirie.  (p.233-2 3^) 

Views  of  the  American  Federation  of  Government  Employees  are 
submitted  in  a  statement  concerning  adverse  effects  of  contracting 
Government  work  to  private  business,  (p. 3^7-381) 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Employment  of 
retired  military  and  civilian  personnel  by  defense  Industries. 
Hearings. . .86th  Cong.,  1st  sess...  July  7- Sept .1,  1959. 

'Washington,  U.  S.Govt. Print. Off .,  19.89.  106lp. 

'Witnesses  include  officials  of  the  military  services,  contractors, 
and  military  and  industrial  associations.  A  detailed  statement  by 
the  National  Association  of  Manufacturers  covers  such  matters  as 
advertising,  contributions  and  donations,  compensation  for  personal 
services.  (p.299-33h) 

U.S.  Congress.  House.  Committee  on  Armed  Services.  /Employment  of 
retired  military  and  civilian  personnel  by  defense  industries/ 
...Hearings  released  from  executive  session  relating  to  entertain¬ 
ment  furnished  by  the  Martin  Company  of  Baltimore,  Md.,  of  U.S. 
Government  offi cers. . .86th  Cong.,  1st  sess...  Sept. 10,  1989. 
Washington,  U. S.Govt. Print. Off. ,  1989-  20hp. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Employment  of  retired 
commissioned  officers  by  Defense  Department  contractors.  Report  of 
the  Subcommittee  for  Special  Investigations. . ,86th  Cong.,  1st  sess... 
'Washington,  U.  S.Govt. Print .Off.'  I960.  170p.  (86th  Cong.,  1st  sess. 

Committee  print) 

Data  presented  in  this  report  is  based  on  Committee  hearings  and 
responses  to  a  questionnaire  sent  to  industry.  The  Committee  notes 
that  "The  'coincidence1  of  contracts  and  personal  contacts  with  firms 
represented  by  retired  officers  and  retired  civilian  officials  some¬ 
times  raise  serious  doubts  as  to  the  complete  objectivity  of  some  of 
these  decisions."  (p.ll)  Referring  to  contractor  practices  of 
advertising  of  competitive  weapons,  the  Committee  expresses  its 
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opionion  "that,  such  advertising  is  detrimental  to  the  defense 
effort.  It  provokes  controversy  and  promotes  dissension,  and 
introduces  biased,  narrow,  and  prejudicial  considerations  in 
purely  military  decisions."  (p.15)  Appendices  include  a  com¬ 
pilation  of  laws  and  regulations  relating  to  conflicts  of 
interest  in  the  military  department,  Department  of  Defense 
directives  relating  to  conduct  of  procurement  personnel,  and 
statistical  data  on  salaries  and  employment  of  retired  officers 
by  defense  contractors. 

The  Subcommittee  report  is  incorporated  in  the  Committee  report 
on  H.R. 10959,  dated  Mar. 21,  1961.  (96th  Cong.,  2d  sess.  House 

Kept.  lb03) 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Full  committee 

consideration  of  H.R. 9632  and  H.R. 10959,  relating  to  the  employ¬ 
ment  of  retired  commissioned  officers  by  contractors  of  the 
Department  of  Defense  and  the  Armed  Forces...  /.Washington, 

U. S. Govt .Print. Off . ,  196o7  p. 3b91-36l6  (86th  Cong. ,  2d  sess. 

/Committee  document7  no.HL) 

Proposed  legislation  provides  for  forfeiture  of  retirement  pay  by 
retired  officers  accepting  employment  involving  selling  to  the 
Department  of  Defense  or  a  military  department  within  two  years 
after  retirement.  Legislation  would  also  provide  for  registration 
of  retired  officers  who  accepted  such  positions  and  reporting  by 
contractors  of  all  retired  personnel  in  their  employment.  The 
proposal  (H.R. 10959)  was  reported  favorably  (House  Report  no.lb08) 
and  passed  with  an  amendment  on  April  8,  I960. 

For  Senate  Committee  on  Armed  Services  hearings  see  "Conflict  of  - 
Interest  of  Retired  Officers}  Hearings. .  .86th  Cong.,  2d  sess".  on 
H.R. 10959...  "  Ho  further  action  was  taken  by  the  Senate. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Hearings  pursuant  to 
section  b,  Public  law  86-39,  Special  Subcommittee  on  Procurement 
Practices  of  the  Department  of  Defense...  86th  Ceng.,  2d  sess... 
Washington,  U. S. Govt. Print. Off . ,  I960.  752p* 

Testimony  deals  with  procurement  policies,  organization,  and 
practices  of  the  Department  of  Defense  and  the  three  military 
services  with  particular  reference  to  their  effectiveness  in 
achieving  reasonable  costs,  prices,  and  profits. 

The  views  of  the  committee  growing  out  of  these  hearings  appear  in 
House  Report  no. 1959,  86th  Cong.,  2d  sess.  The  committee  notes  that, 
"The  fundamental  weakness  in  the  regulations  and  instructions  of  the 
service  departments  is  the  emphasis  upon  the  authority  to  negotiate 
rather  than  on  the  requirement  fofj  a  Justification  for  negotiations. 
(p.16)  It  suggests  "wider  use  of  the  firm-fixed-price  contract  and 
competition  both  as  to  source  and  price..."  (p.36-33) 


U.S.  Congress.  House.  Committee  on  Armed  Services.  Overpricing  of 

Government  contracts.  Hearings  before  the  Subcommittee  for  Special 
Investigations. . .87th  Cong.,  1st  sess...  Apr.27-?8,  1961.  Washing¬ 
ton,  U.  S.Govt. Print. Off. ,  l?6l.  6lp. 

Comptroller  General  presents  up-to-date  information  on  recoveries 
relating  to  over-priced  A5  r  Force  and  Navy  contracts  previously- 
discussed  at  the  July  1959  hearings  on  vre3pons  systems  management 
(UC263.A25  1959a).  Witnesses  from  the  Air  Force  and  the  Navy 
present  statements  on  their  respective  efforts  to  improve  contract 
negotiations. 

U.S.  Congress.  House.  Committee  on  Armed  Services.  Weapons  system  manage 
ment  and  team,  system  concept  'n  Government  contracting.  Hearings 
before  the  Subcommittee  for  Special  Investigations...  86th  Cong., 

1st  sess...  Washington,  U. S.Govt .Print. Off . ,  1959*  775p. 

Witnesses  include  representatives  of  Boeing  Airplane  Company, 

North  American  Aviation,  Inc.,  Martin  Company,  Lockheed  Aircraft 
Corporation,  Convair  Division  of  General  Dynamics  Corporation,  as 
well  as  Government  representatives.  Testimony  deals  with  the  nature 
of  weapons  systems  management,  its  operation,  pricing  practices, 
and  contractual  arrangements. 

U.S,  Congress.  House.  Committee  on  Government  Operations.  Air  Force 

ballistic  missile  management  (formation  of  Aerospace  Corporation)... 
Report...  "ay  1,  1961.  Washington,  U. S.Govt. Print. Off . ,  1961. 

57p.  (87th  Cong.,  1st  sess.  House  Kept.  32h) 

A  review  of  ballistic  missile  management  in  the  Air  Force  and  a 
detailed  account  of  efforts  to  meet  criticisms  of  the  missile  manage 
ment  role  of  Space  Technology  Laboratories  and  Thompson-Ramo- 
VJooldridge.  Describes  the  circum stances  under  which  Aerospace 
Corporation  was  organized,  its  management  structure,  mission  and 
its  relations  to  STL.  Discusses  such  matters  as  salary  scales 
(p.29-33),  conflict-of-interest  (p.33-35),  facilities  acquisition 
and  future  facilities  plans  (p.35-38),  fees  for  contract  work  and 
contract  patent  rights  (p.hl-li3). 

Industry  regards  such  management  systems  agencies  as  "meddlers  in 
the  weapon-building  process  and  as  piratic  employers  of  scarce  or 
highly  prized  scientific  personnel.  And  more  important,  industry 
looks  askance  at  the  'arsenal’  potential  of  these  agencies  for 
'sole  source'  fabrication  of  advanced  weapon  and  space  machinery..." 
Government  critics  view  such  agencies  as  taking  on  functions  which 
should  be  performed  by  Government  itself.  Representative  Martha  W. 
Griffiths  raises  questions  as  to  "whether  the  Government  or  the 
contractor  will  take  title  to  facilities  bought  or  built  for  use  on 
a  Government  contract,  where  the  Government  is  the  sole,  or  almost 
the  sole  purchaser  of  items  in  or  by  such  a  facility." 
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U.S.  Congress,  House.  Committee  on  Government  Operations.  Availability 
of  information  from  Federal  Departments  and  agencies  (Air  Force 
refusal  to  the  General  Accounting  Office)...  Washington,  U.  S.Govt. 
Print. Off.,  1959.  121p.  (86th  Ceng.,  1st  sess.  House  Rept.  23li) 

Concerned  with  the  refusal  of  the  Air  Force  to  make  available  to 
the  General  Accounting  Office  its  "Survey  of  Management  of  the 
Ballistic  Missile  Program."  In  Section  III,  beginning  on  p.21, 
testimony  of  Gen.  Rogers,  Air  Force  Inspector  General,  is  quoted. 

He  explains  that  the  objective  of  the  inspection  system  is  to 
provide  the  Air  Force  with  a  management  tool  to  help  assure,  maximum 
effectiveness...  He  explains  further  that  "the  ballistic  missile 
management  survey  was  intended  to  be  a  top  management  inspection... 
to  analyze  and  evaluate  the  management  concept  of  the  Air  Force 
balli stic  mi ssile  program ..." 

The  Comptroller  General  enumerates  the  reasons  why  the  "statement 
of  facts"  made  available  from  the  survey  by  the  Air  Force  was  unsatis¬ 
factory,  p.27-3k.  For  instance,  "the  statement  points  out  that  due 
to  manpower  ceiling  freezes  BHD  had  an  urgent  requirement  for 
secretarial  services  filled  by  Ramo -Wooldridge  personnel.  The 
statement  further  points  out  that  no  follov;-cn  action  was  taken  to 
replace  Ramo-Wooldridge  positions  with  civil  service  employees..." 

U.S.  Congress.  House.  Committee  on  Government  Operations.  Health  research 
and  training;  the  administration  of  grants  and  award s  by  the  National 
Institutes  of  Health. .  .Report- .. .  Washington,  U.  S.Govt. Print  .Off., 
1961.  llOp.  (87th  Cong.,  1st  sess.  House.  Kept. 321) 

Provides  a  broad  view  of  organizational  structure,  program, 
policies  and  procedures  for  administering  medical  research  and 
training  grants.  Recommendations  include  improvement  in  the 
present  project  review  system,  a  cost-sharing  basis  for  research 
grants  initiated  by  commercial  firms,  the  development  of  a  uniform 
salary  policy  applicable  to  all  agencies  making  grants  to  educational 
and  other  research  institutions,  better  coordination  of  research 
activities  with  other  Government  and  private  agencies,  initiation 
for  a  limited  time  of  special  developmental-type  grants  to  stimulate 
research,  optional  use  of  either  of  two  methods  for  computing  over¬ 
head  allowance  on  supported  research,  and  reexamination  of  the  policy 
of  making  indirect  cost  payments  on  renovation  and  major  equipment 
expenditures  from  grants  for  the  establishment  of  clinical  research 
facilities,  (p. 73-75) 

U.S.  Congress.  House.  Committee  on  Government  Operations.  Organization 

and  management  of  missile  programs.  Hearings  before  a  subcommittee... 
86th  Cong.,  1st  sess...  Washington,  U. S. Govt. Pri.:t .Off . ,  1959. 

803p. 

Testimony  deals  with  organizational  arrangements  in  the  Department 
of  Defense  for  the  direction  and  coordination  of  the  missile  programs 
of  the  three  military  services;  describes  organizations  and  procedures 
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devised  to  streamline  operations;  examines  procurement  and  manage¬ 
ment  agencies,  and  related  aspects  of  the  missile  program.  Devotes 
considerable  attention  to  the  corporate  background  and  operations 
of  Ramo-Wooldridge  Corporation  and  its  successor,  5kace  Technology 
Laboratories,  Inc.  Includes  text  of  the  Gillette  Reports  "Air 
Force  Plan  for  Simplifying  Administrative  Procedures  on  Missile 
Programs,"  p.639-653. 

Findings  and  conclusions  are  reported  in  the  Committee's  Eleventh 
Report  (House  Report  1121,  86th  Cong.,  1st  sess.).  In  summary 
the  Committee  notes  that,  "Neither  the  timing,  nor  the  technology, 
nor  the  threefold  separation  of  the  services  is  conducive  to 
decisions  that  given  weapons  systems  can  be  withdrawn  or  abandoned 
in  the  interest  of  economy  or  efficiency." 

U.S.  Congress.  House.  Committee  on  Government  Operations.  Organization 

and  management  of  missile  programs.  Hearings  before  a  subcommittee... 
86t.h  Cong.,  2d  sess. ..May  3-6,  I960.  Washington,  U.S.Govt. Print. 

Off.,  I960.  228p. 

Testimony  deals  with  reorganization  of  space  and  missile  functions, 
transfer  of  space  projects  to  NASA,  assignment  of  military  space 
functions,  current  status  of  AREA,  new  missile  and  space  projects, 

NATO  and  British  missile  developments.  Includes  text  of  Millikan 
Committee  report,  p.86-91. 

U.S.  Congress.  House.  Committee  on  Government  Operations.  Research  and 

o’evelopment .  Hearings  before  a  subcommittee...  05th  Cong.,  2d  sess... 
Washington,  U.S.Govt  .Print  .Off.,  1953.  l)8lp. 

Testimony  deals  with  organizational  structure  and  procedures  as  they 
relates  to  advancing  scientific  research.  Of  particular  interest  are 
the  views  of  Dr.  Alan  T.  Waterman  and  Dr.  C.  C.  Furnas  on  the  relative 
efficiency  and  economy  in  the  conduct  of  R.  &  D.  through  Government 
facilities,  universities,  other  nonprofit  organizations,  and  private 
contractors.  (p.li9— 62,  170-173)  Dr.  Rowland  Egger's  paper  on 
problems  of  governmental  organization  in  scientific  research  (p.L63- 
1j67)  suggests  that  the  entire  area  of  Government  contracts  for 
research  needs  to  be  restudied.  "While  the  evidence  is  not  entirely 
clear,  it  does  seem  to  be  true  that  contracting  methods  and  specifi¬ 
cations  appropriate  to  the  administration  of  traditional  functions 
cf  the  Government  have  been  carried  over  by  brute  force  and  sheer 
awkwardness  into  the  area  of  scientific  research  contracting,  in 
which  they  protect  adequately  the  interests  neither  of  the  Government 
nor  the  contractor," 

U.S.  Congress.  House.  Committee  cn  Government  Operations.  Research  and 
development  (Office  of  the  Secretary.. of  Defense) .  Fieport... 
Washington,  U. S.Govt. Print. Off .,  1958.  2l8p.  (85th  Cong.,  2d  sess. 

House.  Rept.2552) 

A  basic  background  study  on  the  organizational  structure  for 
research  and  development  in  the  Office  of  the  Secretary  of  Defense, 
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the  financing  of  R.f-D.  programs,  planning  for  the  future, 
duplication  and  ir.terservice  ‘rivalry,  and  the  need  fer  improved 
management  and  control.  The  impact  of  retrenchment  policies  on 
industrial  and  academic  contractors  performing  research  and 
development  for  the  Government  is  reviewed  briefly  cn  p. 35-1.1. 

U.S.  Congress.  House.  Committee  on  Interior  and  Insular  Affairs. 

Policies,  programs,  ar.d  activities  of  the  Department  of  the 
Interior.  Hearings...  8?th  Cong.,  1st  sess. ..  Jan.l6-Feb.28,  1961. 
'Washington,  U.  3. C-ovt. Print  .Off . ,  1961.  292p. 

Dr.  A.L.  Filler,  Director  of  Office  of  Saline  Water,  testifies 
on  the  nature  of  research  conducted  by  the  Office  (p.2hli-253)> 
procedures  for  negotiating  research  and  development  contracts 
(p. 281-282),  and  problems  of  patent  rights  (p. 285-292) . 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 

Manpower  utilisation  in  the  Federal  Government.  Hearings... 

85th  Cong.,  2d  sess.  Dec. 1-5,  1956.  'Washington,  U.S.Covt. Print. 

Off.,  1959.  i:01p. 

Testimony  submitted  by  officials  of  the  Department  of  Defense, 
the  three  military  service  departments,  Agriculture,  Commerce, 

Health,  Education  and  'Welfare  Departments,  national  Aeronautics  and 
fpace  Administration,  Civil  Service  Commission  and  the  Bureau  of 
the  Budget.  In  introducing  Assistant  Director  Staats  of  the  Bureau 
of  the  Budget  the  Chairman  states,  ,rv.‘e  hope... that  during  your 
testimony. . .you  nay  be  able  to  tell  this  Subcommittee  that  action, 
vigorous  action,  is  being  taken  ard  going  to  be  taken  to  provide 
standards  to  guide  our  Government  officials  toward  more  effective 
manpower  utilization,  and  especially  contracting  practices  involving 
delegation  of  personal  and  official  responsibility." 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 

Manpower  utilization  in  the  Federal  Government.  Hearings... 

87th  Cong.,  1st  sess.  Apr. 11-12,  June  5)12,  1961.  ’Washington, 
U.S.Govt. Print .Off.,  1961.  133p. 

Salary  levels  at  Aerospace  Corporation  are  the  subject  of  many 
questions  in  connection  with  Under  Secretary  of  the  Air  Force  Charyk' s 
testimony,  p.121-133.  Questions  were  also  raised  by  Representative 
Gross  concerning  a  $1,500,0C0  fee  to  Aerospace  Corporation,  p.133* 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service. 

Personnel  procurement  costs  of  selected  defense  contractors  for 
recruitment  of  engineers  and  scientists,  fiscal  year  1959. 

Washington,  U.S.Covt. Print .Off.,  i960.  9p.  (86th  Cong.,  2d  sess. 

Comma ttee  print) 

Significant  aspects  of  the  data  are:  (l)  in  general  the  con¬ 
tractors  with  predominant  Government  business  spent  more  to  recruit 
engineers  and  scientists  than  did  those  firms  working  predominantly 
on  commercial  business;  (2)  separation  rates  of  engineers  and 
scientists  from  the  sample  of  102  firms  was  pretty  much  in  line 
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with  current  separation  rates,  both  in  private  industry  and  in  the 
Federal  Government ;  (3)  annual  recruiting  by  i'irms  with  Government 
business  was  higher  than  recruiting  by  predominantly  commercial 
firms;  (l)  of  four  firms  spending  in  excess  of  $2,000  per  individual 
newly'  hired,  three  were  Government  contractors. 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service.  Pre¬ 
liminary  report  on  the  aspects  of  the  missile  program  in  the  Depart- 
ments  of  the  Kavy  and  the  Air  Force.  Subcommittee  on  Manpower 
Utilisation...  86th  Cong.,  1st  sess.  April  1959.  Washington, 

U. S. Govt. Print. Off . ,  1959-  U7p.  (Committee  print) 

The  Committee  concludes  that:  (l)  procurement  policies  have  per¬ 
mitted  considerable  contracting  out  of  technical,  project,  and 
management  responsibilities;  (2)  scientific  and  engineering  manpower 
in  the  missile  program  is  not  being  fully  utilized  and  accomplishments 
to  date  could  have  been  achieved  "with  less  manpower  under  a  more 
coordinated  and  practical  policy;"  (3)  Government  is  competing  with 
itself  arc  with  defense  contractors  for  qualified  employees. 

In  a  letter  requesting  a  survey  by  the  General  Accounting  Office 
the  Chairman  asks  for  the  following  information:  'T/hat  standards 
have  been  and/or  should  be  established  by  the  Federal  Government 
to  determine  the  reasonableness  and  uniformity  of  fees  in  cost-plus 
contracts?  Why  was  Ramo -Wooldridge  placed  in  such  an  indispensable 
position  in  Air  Force's  long-range  ballistic  missile  operation? 

What  have  been  the  financial  relationships  between  Ramo-Wooldridge, 
Thompson  Products,  Inc.,  and  the  i^ace  Technology  Laboratories? 

What  personal  gains  have  been  nails  by  key  employees  and  former 
Government  employees..."  and  other  data  pertinent  to  a  full  exam¬ 
ination  of  the  program. 

U.S.  Congress.  House.  Committee  on  Post  Office  and  Civil  Service.  Survey 
of  certain  aspects  of  the  ballistic  missile  program  of  the  Department 
of  the  .Air  Force,  as  developed  by  the  Subcommittee  on  Manpower 
Utilization. . .ani  by  the  Comptroller  General  of  the  Urdted  States. 

Dec. 30,  i960.  Washington,  U. S. Govt. Print .Off .,  I960.  60p. 

Reprints  text  of  Comptroller  General  reports  of  October  21,  1959 
and  May  19,  I960  on  various  aspects  of  the  ballistic  missile  program 
together  with  letters  from  the  Chairman  of  the  Subcommittee  to  the 
Secretary  of  Defense  dated  June  7  and  July  15,  I960  and  a  letter 
from  the  Secretary  of  the  Air  Force  dated  Aug.  18,  I960,  commenting 
on  the  Comptroller  General's  reports. 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Basic  research 
in  agriculture.  Hearing.. .86th  Cong.,  1st  sess...  Washington,  U.S. 

Govt  .Print. Off . ,  1959-  7kp* 

Testimony  of  officials  of  the  Agricultural  Research  Service  deals 
with  types  of  research  being  undertaken,  the  character  of  the  organi¬ 
zation  and  the  methods  employed.  Includes  a  list  of  contracts  and 
contractors  for  fiscal  year  1958  (p.39-):2)  and  a  set  of  organization 
charts  (p. 55-63)* 
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U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Basic 

scientific  and  astronautic  research  in  the  Department  of  Defense. 
Hearings...  86th  Cong.,  1st  sess.  June  1-30,  1959.  Washington, 

U.S.Govt. Print .Off.,  1959.  536p. 

Testimony  covers  programs,  personnel,  funding  and  management  of 
research  and  development  in  the  Department  of  Defence  and  the  three 
military  services.  Findings  are  summarized  in  House  Report  no. 1182, 

86th  Congress,  1st  session. 

U.S,  Congress.  House.  Committee  on  Science  and  Astronautics.  Defense 

space  interests.  Hearings...  87th  Cong.,  1st  sess.  Mar. 17-23,  1961. 
Washington,  U. S. Govt. Print .Off . ,  1961.  220p. 

Testimony  deals  with  the  implications  of  the  Department  of  Defense 
directive  of  Mar  .6,1961  dealing  with  "Development  of  S^aace  ^sterns." 
Views  of  witnesses  are  summarized  in  House  Report  no. 360,  B?th  Congress, 
1st  session,  "Military  Astronautics  (Preliminary  Report),"  May  L,  1961. 

The  Committee  concludes  that: 

"(a)  The  Air  Force  is  fully  responsive  to  the  needs  of  the  other 
two  services. 

"(b)  Army  and  Navy  ideas  useful  to  advancing  the  national  program 
for  space  development  are  not  ignored. 

" (c)  Army,  Navy  and  Air  Force  personnel  and  facilities. . .are  fully 
used  in  the  interest  of  efficiency,  economy,  and  the  morale  of  the 
fine  teams  which  serve  them. 

"(d)  There  is  continuing  close  cooperation  with  NASA,  so  that  both 
the  Department  of  Defense  and  the  civilian  agency  can  find  full 
expression  without  waste  in  their  respective  spheres." 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Management 
and  operation  of  the  Atlantic  missile  range.  Report  ^/prepared  by 
Srencer  H.  Beresford7. . .  86th  Cong,,  2d  sess...  July  5,  I960. 
Washington,  U.S. Govt. Print .Off.,  I960,  lip.  (36th  Cong.. 

Committee  print) 

Commenting  on  Pan  Am  as  contract  manager,  the  Committee  concludes 
'  that  past  shortcomings  have  been  largely  corrected  or  are  in  the 
process  of  correction  and  that  the  contract  is  "probably  as  satis¬ 
factory  today  as  ary  alternative."  Points  out  that  this  is  not  to 
imply  that,  "Pan  Am  or  ary  other  private  corporation  should  have  been 
given  the  ^ob...  in  the  first  instance." 

U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Missile 

development  and  space  sciences.  Hearings...  86th  Cong.,  1st  sess... 
Washington,  U.  S.Govt  .Print  .Off . ,  1959.  ir92p. 

The  first  public  activity  of  the  newly  constituted  Committee  on 
Science  and  Astronautics.  The  purpose  of  the  hearings  was  to  pre¬ 
sent  a  picture  of  tho  situation  in  the  fields  of  science  and  astro¬ 
nautics.  Reviews  the  entire  missile  and  space  program.  Testimony 
of  witnesses  is  summarized  in  Heuse  Report  562,  86t.h  Cong.,  1st  sess., 
entitled,  "Status  of  Missile  and  .^pace  Programs." 
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U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  The  National 
Bureau  of  Standards  ani  the  space  program.  Hearings...  87th  Cong., 

1st  sess.  Kay  11-12,  l°6l.  Washington,  U.  S.Govt  .Print.  .Off . ,  1961. 

68p. 

Dr.  A. 7.  Astin  and  other  Bureau  representatives  testify  on  the 
mission  of  the  National  Bureau  of  Standards  and  some  of  the  problems 
confronting  it.  Inadequate  facilities  and  funding  are  indicated  as 
major  obstacles  and  the  need  of  the  Bureau  "to  be  placed  in  a  better 
position  with  respect  to  recruiting  and  retention  of  senior  scientists." 
Testimony  is  summarized  in  House  Report  no.  711,  87th  Congress,  1st 
session,  dated  July  12,  1961. 

U.  S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Patent 

policies  relating  to  aeronautical  and  space  research.  Hearings  before 
the  Siecial  Subcommittee  on  Patents  and  Scientific  Inventions... 

87th  Cong.,  1st  sess,  on  H.R.193b  and  H.R.6030...  Washington, 

U .  S.Govt .Print .Off . ,  l?6l.  hOOp.  (/Document/  no. 20) 

The  purpose  of  the  hearing  is  "to  learn  not  only  ’.-.’hat  patent  practices 
industry  follows  in  conducting  space  research  and  development,  but  why 
it  follows  them  and  what  the  practical  effects  are.  We  will  try  to 
learn  how  much  concentration  of  space  contracting  may  result  from  the 
Government's  space  patent  policy,  what  rights  the  Government  demands 
of  industry  and  what  concomitant  rights  industry  seeks  from  its  sub¬ 
contractors  ani  employees. . .”  Text  of  the  Archie  Palmer  study, 
"Administration  and  Utilization  of  Government -Owned  Patent  Property," 
dated  December  23,  I960  is  included  in  the  hearings,  p. 65-138. 

U.  S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Property 
rights  in  inventions  made  under  Federal  space  research  contracts. 
Hearings  before  the  Subcommittee  on  Patents  and  Scientific  Inventions... 
S6th  Cong.,  1st  cess,  on  Public  law  85-568...  Washington,  U.  S.Govt. 
Print. Off.,  1959-  931p.  (^Document/  nc.h7) 

Testimony  of  witnesses  representing  overnment,  industry,  the  bar 
and  the  academic  world  favors  changes  in  existing  provisions  of 
section  305  of  the  National  Aeronautics  and  Space  Act  of  1958.  "The 
preponderance  of  testimony. . .favored  deletion  of  the  present  section 
305  and  substitution,  in  lieu  thereof,  of  a  provision  by  which  the 
Government  would  receive  a  non-exclusive,  royalty -free,  nontransfer- 
able,  nonrevocable  license  for  governmental  use.  Summary  of  testimony 
ani  recommendations  of  the  Subcommittee  are  contained  in  "Proposed 
Revisions  to  the  Patent  Section,  National  Aeronautics  and  %>ace  Act 
of  1958  Report,"  dated  March  8,  i960.  (TL521.A53  1960b)  Subcommittee 

recommendations  were  incorporated  into  H.R.l20Li9»  amending  the 
National  Aeronautics  and  ££ace  Act;  of  1958,  which  passed  the  House 
on  June  9,  I960.  The  Senate  took  no  action  on  the  measure  and  it 
died  with  the  86th  Congress. 
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U.S.  Congress.  House.  Committee  on  Science  and  Astronautics.  Research 
and  development  for  defe.nse.  Heari’ngs. .  .87th  Cong.,  1st  sees... 
Washington,  U.S. Govt. Print .Off .,  1961,  l?8p. 

A  general  review  of  the  status  of  scientific  and  astronautical 
research  and  development  in  the  defense  agencies.  Committee  ques¬ 
tions  center  around  progress  to  date,  possible  areas  of  dupli¬ 
cation,  and  levels  of  cost, 

U.S.  Congress.  Senate.  Committee  on  Aeronautical  and  Sjpace  Sciences. 
Investigation  of  governmental  organization  for  space  activities. 
Hearings. . .36th  Cong.,  1st  sess...  Kar.2h  -  Kay  7,  1959. 

Washington,  U.  S.Govt. Print .Off . ,  1959.  762p. 

Officials  of  the  Department  of  Defense,  the  three  military 
services,  and  the  National  Aeronautics  and  ££>ace  Adninistraticr. 
present  testimony  on  the  organization  and  conduct  of  their  respective 
programs.  For  specifics  consult  index,  p.7h9-?62.  Summary  of  testi¬ 
mony  and  Committee  findings' are  presented  in  Senate  Report  806, 

86th  Cong.,  1st  sess.  entitled,  "Governmental  Organization  for 
cjoace  Activities." 

U.S.  Congress.  Senate.  Committee  on  Appropria tiers.  Federal  support  of 
medical  research;  report  of  the  Committee  on  Consultants  on  Medical 
Research  to  the  Subcommittee  on  Departments  of  Labor  and  Health, 
Education  and  Welfare. « .  86th  Cong.,  2d  sess.  Kay  I960.  Washington, 
U.S. Govt. Print .Off.,  i960.  133p. 

Conclusions  and  recommendations  of  the  committee  are  on  p.107. 

They  deal  with  adequacy  of  Federal  support  of  medical  research; 
effectiveness  of  utilization  of  Federal  funds  appropriated  for 
medical  research;  impact  of  the  expanding  Federal  program  in  support 
of  medial  research;  and  status  of  medical  manpower. 

U.S.  Congress,  ^enate.  Committee  cn  Armed  Services.  Military  procurement. 
Hearings  before  a  subcommittee...  86th  Cong.,  1st  sess.  on  S.500 
/etc.7  Washington,  U. S.Govt .Print .Off. .  1959.  6?lp. 

Representatives  of  Government  and  industry  submit  views  on  pro¬ 
posed  legislation  to  increase  flexibility  in  military  procurement. 
Weapon- systems  management  and  procurement  policy  is  discussed 
throughout  the  hearing.  See  particularly  appendixes  (p.)i95-6?l) 
for  special  analyses  and  studies. 

U.S..  Congress.  Senate.  Committee  on  Aimed  Services.  Procurement  study. 

Hearings  before  the  Procurement  Subcommittee...  86th  Cong.,  2d  sess.. 
Washington,  U. S.Govt. Print .Off.,  I960.  2?3p. 

John  J.  Phelan,  Assistant  Director  for  Procurement  Policy,  discusse 
research  and  development  contract  practices  of  the  Department  of 
Defense,  p.93-97;  G.  C.  Banneman,  Director  of  Procurement  Policy, 
testifies  on  the  weapon  systems  concept,  how  it  is  used,  and  why  it 
is  needed,  p. 99-105;  Comptroller  General  presents  his  views,  p.U;6- 
lli?.  Findings  and  recommendations  growing  out  of  the  hearings  are 
reported  in  Senate  Report  no. 1900,  36th  Cong.,  2d  sess. 
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D.S.  Congress.  Senate.  Committee  on  Government  Operations.  Federal 

budgeting  for  research  and  development.  Hearings  before  the  Sub¬ 
committee  on  Reorganization  and  International  Organization... 

67th  Cong.,  1st  sess.  Agency  coordination  study. ..July  26-27,  1961. 
Washington,  U.S. Govt. Print. Off . ,  1961-62.  2pts. 

The  principal  problem  under  review  in  these  hearings  iss  "How  can 
the  Federal  budget  be  improved  with  respect  to  control  of  research 
and  development  expenditures." 

Part  I.  the  hearing  volume,  deals  with  long-range  planning,  program¬ 
ming  and  budgeting  in  the  Department  of  Defense  (p.?-I5>0)  and  in  the 
National  Aeronautics  and  Space  Administration  (p.  l5i|-205) .  Dr.  Harold 
Brown,  Director  of  Defense  Research  and  Engineering,  OSD,  testifies  on 
progress  in  long-range  planning  in  the  Department-  of  Defense  (p. 7-149)- 
The  importance  of  in-house  research  is  mentioned  briefly  (p.15)  and 
discussed  more  fully  in  an  address  and  memorandum  included  as  Exhibit 
29  (p.222-226).  Other  exhibits  include  a  statement  and  charts  of 
organization  for  research  and  development  (p-£9-6h),  a  statement 
defining  and  describing  research  activities  (p.7b),  and  submissions 
dealing  with  payment  of  costs  for  independent  research  and  development 
work  (p. 92-100).  Mr.  James  E.  Webb,  Administrator,  National  Aeronautics 
and  Space  Administration,  testifies  on  relationships  with  other  agencies, 
planning  and  programming,  and  NASA  contributions  to  basic  research. 

Mr.  Webb  notes  that,  "80  to  85  percent  of  all  our  dollars  go  out  under 
contract  either  with  industry  or  universities,  most  of  it  with  industry, 
for  technology.  We  nevertheless,  have  to  manage  support  for  basic 
research.  And  in  order  to  do  this  well,  we  have  in  each  of  our  centers, 
a  certain  fund,  not  large,  but  enough  to  keep  the  people  there  in  funds 
to  do  basic  research  in  order  to  keep  them  right  up  to  date  and  abreast 
of  the  program  as  a  leader  in  the  field."  (p.193) 

Part  II  provides  background  data  on  the  total  Federal  commitment  for 
research  and  development.  It  includes  correspondence  with  the  Bureau 
of  the  Budget  on  Government-wide  policies  affecting  this  phase  of 
budgeting  (p. 2143-251),  information  from  the  National  Science  Foundation 
on  its  central  role  in  budgeting  for  basic  research  (p.253-270), 
detailed  reports  from  the  Department  of  Commerce  on  problems  of  budgeting 
for  research  and  development  (p. 272-3ljl),  and  expositions  from  other 
selected  agencies. 

U.S.  Congress.  Senate.  Committee  on  Government  Operations.  Organizing 

for  national  security.  Science,  technology,  and  the  policy  process. 
Hearings  before  the  Subcommittee  on  National  Policy  Machinery... 

86th  Cong.,  2d  sess.  Apr.  25-27,  I960.  Washington,  U.S. Govt. Print. 

Off.,  I960,  p. 237-1411. 

Dr.  James  A.  Perkins,  vice  president  of  the  Carnegie  Corporation, 
comments  on  the  role  of  the  scientist,  pointing  out  that  "he  is  in 
danger  of  being  both  underused  and  overused.  He  will  be  underused 
when  he  is  placed  in  a  Government  laboratory  and  given  detailed 
instructions  and  blinders  and  told  to  'solve  the  specific  pi-oblem, 
please.'  Experience  has  long  since  demonstrated  the  value  of  an 
aim's  length  arrangement  that  makes  it  possible  for  a  scientist  to 
bring  to  hear  his  creative  imagination  on  a  widely  and  loosely 
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defined  problem,  Scientific  laboratories  under  military  direction 
have  frequently  not  prospered.  ,.:Cn  the  whole,  the  more  creative 
the  approach  required,  the  more  substantial  the  case  for  putting  t>e 
scientist  in  a  university  environment  on  a  contract  arrangement" 
<p.2U2). 

Dr,  Edward  M,  Purcell,  professor  of  physics.  Harvard  University, 
points  cut  the  need  for  the  Government  to  enter  into  contracts  with 
universities,  nonprofit  and  profit-making  corporations  for  the  use  of 
key  personnel  for  longer  periods  of  tine  in  order  to  promote  research 
essential  no  the  Government  (p.  359-39C). 

Dr.  Herbert  F.  York,  Director  of  Defense  Research  and  Engineering, 
also  presents  his  views  on  this  natter  as  well  as  on  the.  difficulties 
relating  to  conflict  of  interest  laws  (p.U00-LG2) . 

Prof.  Bay  less  Manning,  Association  of  the  Bar  of  the  City  of  New 
York,  iniirates  that  contracting  out  does  not  solve  the  personnel 
question  since  Government  must  have  in-house  competence  to  review, 
screen,  and  appraise  the  technical  aspects  of  contracting-out 
arrangements  (p. 1:60-1:61) . 

U.S.  Congress.  Senate.  Committee  on  the  -Judiciary.  Government  patent 
policy'.  Hearings  before  the  Subcommittee  on  Patents,  Trademarks, 
and  Copyrights...  87th  Cong.,  1st  sess...  on  S.108U  and  S.II76. 

Apr. 18-21.  Hay  31-June  2,  1961.  Washington,  U. S. Govt, Print .Off . , 
1961.  2pis. 

In  his  opening  statement  Senator  McClellan  notes: 

"Ve  know  that  our  Government  is  presently  acting  in  the  dis¬ 
position  of  patent  rights  in  these  inventions  as  if  it  were 
several  different  governments  with  different  objectives.  For 
instance,  vs  find  the  Defense  Department  making  contracts  with 
a  patent  clause  that  gives  the  contractor  title  to  any  result¬ 
ing  indentions  while  other  Government  agencies  dealing  with  the 
sane  contractors  for  research  in  the  same  fields  are  using  patent 
clauses  that  give  the  Government  title  to  these  inventions. 

'‘Who  gets  the  title  frequently  decides  who  gets  the  main 
benefits  from  the  invention." 

Senator  P.ussell  3.  Long  observes  (p.13)  that  "if  you  compare  the 
contracts  in  the  Atomic  Energy  Commission  and  other  Government 
agencies  with  the  contracts  where  the  contractor  keeps  the  patent 
rights,  there  is  no  convincing  evidence  that  it  costs  any  more. 

'•3ut  if  it  did  cost  a  little  mor  c,  the  fantastic  values  involved 
here  and  the  tremendous  cost  to  the  consumer  to  buy  back  something 
that  he  bed  paid  for  already .. .to  buy  it  back  at  a  monopoly  price, 
are  so  enormous  that  it  would  seen  to  me  that  we  are  failing  to 
protect  the  public  interest  if  for  a  small  cash  saving  we  make 
it  possible  for  persons  to  have  these  enormous  patent  monopolies 
that  we  are  creating  with  -39  billion  a  year  of  Government-financed 
research." 

Testimony  covers  practices  in  the  Department  of  Defense,  the 
three  military  services,  National  Aeronautics  and  Space  Adminis¬ 
tration,  and  the  Federal  Aviation  Agency  and  gives  views  of  repre¬ 
sentatives  from  trade  associations  and  private,  irriustry. 
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U.S.  Congress.  Senate.  Committee  on  the  Judiciary.  National  patent  policy. 
Hearings  before  the  Sub  commit  tee  on  Patents,  Trademarks,  and  Copy¬ 
rights...  87th  Cong.,  1st  sess...  on  3.1081  and  S.H76.  Washington, 

U .S .Govt .Print .Off . ,  l?6l.  63p. 

Admiral  Rickover  testifies  on  the  present  patent  situation  which 
he  considers  unsatisfactory.  "Agencies  of  the  sane  U.S. Government," 
he  points  out,  "pursue  diametrically  opposed  policies  on  patent 
rights  to  inventions  financed  by  the  Government  even  when  it  may 
concern  the  sane  area  of  technology,  such  as  medical  research  where 
the  Defense  Department  and  the  Department  of  Health,  Education,  and 
Welfare  follow  different  policies.  This  naturally  makes  for 
inequities.  It  leaves  the  power  of  decision  on  an  important  public 
matter  that  should  be  regulated  by  Congrass  to  contracting  officers 
of  different  agencies..."  (p.h) 

In  response  to  Senator  Wiley*  s  observations  that  the  Government 
had  the  right  to  take  the  patent  and  pay  for  it.  Admiral  Rickover 
asks,  "but  why  pay  again  for  sore  thing  you  have  already  paid  for?” 

U.S.  Congress.  Senate.  Committee  on  the  Judiciary.  Patent  practices  of 
the  Department  of  Defense...  87th  Cong.,  1st  sess.  Washington, 

U. S. Govt .Print. Off. ,  1961.  129p.  (Committee  print) 

In  judging  the  present  patent  policy,  the  Department  of  Defense 
expresses  the  view  that  "in  the  araas  of  its  responsibility  its 
policy  of  generally  acquiring  for  the  Government  a  royalty-free 
license,  instead  of  title,  to  an  invention  conceived  or  first 
actually  reduced  to  practice  under  its  research  and  development 
contracts,  is  in  tlie  best  interest  of  the  united  States... 

"The  Department  of  Defense  does  not  recommend  any  legislation 
or  change  in  policy  with  respect  to  patent  rights  in  inventions 
resulting  from  research  and  development  contracts.  It  is  recom¬ 
mended  that  Executive  Order  10096  be  rescinded  and  superseded  by  the 
enactment  of  legislation  which  would  enact  into  law  the  judicial 
standards  which  have  been  followed  for  the  past  century  in  deter¬ 
mining  Federal-employee  invention  rights."  (p.3?-kO) 

U.S.  Congress.  Senate.  Select  Committee  on  Small  Business.  Patent 

policies  of  departments  and  agencies  of  the  Federal  Government  - 
1959.  Hearings  before  a  subcommittee...  86th  Cong.,  1st  sess... 
Washington,  U. S. Govt. Print  .Off .,  i960.  '.51ip . 

"There  is  no  one  Government  patent  policy.  Various  Federal 
agencies  and  departments  have  sharply  varying  policies  with  regard 
to  taking  title  to  patentable  inventions  made  under  research  and 
development  contracts  with  private  organizations. 

"The  magnitude  of  this  effort  rakes  it  apparent  that  the  dis¬ 
tribution  and  Federal  policies  in  the  handling  of  the  resulting 
inventions  of  these  contracts  have  a  significant  effect  upon  the 
organization  of  the  American  economy. 

"First,  there  is  the  problem  of  increasing  economic  concentration 
brought  about  by  the  granting  of  patent  rights  to  individual  firm3 
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for  discoveries  which  result  from  Government-financed  research  and 
development  contracts. 

"Second,  there  is  the  problem  of  assuring  that  newly  acquired 
technological  information  developed  at  Government  expense  and  not 
of  a  classified  nature  is  diffused  throughout  our  society.  The 
American  people  fcot  the  bill.  Do  they  receive  commensurate 
benefits  fron  their  work? 

"The  third  problem  is  whether  the  U.S.  Government  is  getting  all 
that  it  pays  for  fron  its  research  ani  development  dollar. "  (p.1-2) 

The  withdrawal  of  patent  privileges  fron  firms  performing  R.&D. . 
for  the  Government  at  the  latter1 s  expense  does  not  ramove  all  com¬ 
petitive-  advantage  accruing  to  such  firms.  Dr.  Daniel  Hambert, 
University  of  Maryland ,  points  out  that: 

"Where  there  is  fortuitously  direct  and  immediate  commercial 
applications,  or  where  the  contracting  firms  will  take  contracts, 
as  they  often  do,  only  when  the  R.£D„.  is  relevant  to  technical 
and,  hence  commercial  problems  already  confronting  the  firm, 
the  result  is  in  either  case  that  although  the  firm  may  provide 
the  Government  with  a  sought-for  'product,*  the  firm  in  the  process 
gets  its  R.fp..  costs  financed  by  the  Government. 

"A  second  important  advantage  is  that  /it7  enables  the  firm  to 
acquire  scientific  personnel  that  it  ordinarily  might  be  unable 
to  do. 

"This  is  certainly  one  of  the  paradoxes. . .of  the  present  system 
...because,  unquestionably,  the  contracting  firms... bid  up  the 
prices,  the  wages,  and  salaries  of  scientific  and  technical 
personnel. 

"In  the  process  they  compete  away  such  personnel  from  the  Govern¬ 
ment  sector,  from  Government  research  and  development  laboratories. 
The  Government  is,  thereby,  deprived  of  its  own  highly  qualified 
personnel,  and  in  the  end  winds  up  paying  more  for  R.£D..  than 
it  otherwise  -would... 

"Thirdly,  vie  should  note  that  the  performing  firm,  ipso  faeto, 
acquires  a  considerable  body  of  information  relating  to  the 
invention,  information  that  is  unpatentable,  but  possession  of 
which  is  often  indispensable  to  the  proper  use  of  the  invention. 
...The  withdrawal  of  patent  rights  from  performing  firms  would  not 
and  could  not  deprive  them  of  this  often  priceless  know-how. 

"Whether  by  design,  or  chance,  or  mere  likely,  administrative 
expediency.  Government  R.&D.  contracts  have  been  let  primarily 
to  the  giar.t  corporations. . .this  practice  automatically  confers 
great  competitive  advartages  on  the  giant  firms  vis-a-vis  their 
smaller  competitors,  thereby  promoting  already  extant  monopol¬ 
istic  tendencies."  (p.£-2l) 
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U.S.  Dept,  of  Health,  Education,  and  Welfare.  The  advancement  of 

n-.edical  research  and  education  through  the  Department  of  Health, 
'Education,  and  Welfare.  Final  report  of  the  Secretary's  Con¬ 
sultants  on  Medical  Research  and  Education.  Washington,  U.S. 
Go-rt-.Print.Off.,  1958.  82p, 

The  consultants  find  that  the  most  important  problems  of 
public  policy  arise  in  connection  with  Federal  support  of  re¬ 
search  in  non-Federal  laboratories  and  that  this  support 
inevitably  raises  questions  bearing  upon  the  relationships 
between  Government  and  universities,  (p.15) 

They  recommend  iliat,  "A  number  of  Federal  agencies  continue  to 
finance  a  substantial  medical  research  effort  both  to  make  their 
operations  more  effective,  and  to  sustain  a  productive  medical 
research  program  in  non-Federal  non-profit  research  institu¬ 
tions."  (p.27) 

They  also  recommend  that,  "In  the  Federal  Government's  efforts 
to  foster  research  and  training  in  the  fields  of  health  and 
medicine  the  principle  of  payment  of  full  costs  be  adopted." 

(p '71) 


U.S.  Dept,  of  Justice.  Government -sponsored  industry  research.  (In 
its  Report  of  the  Attorney  General  pursuant  to  Section  708(e)  of 
the  Defense  Production  Act  of  1F$0,  as  amended.  Hot. 9,  1956, 
P-2-53) 

An  examination  of  the  nature  of  the  problem,  the  relative 
importance  of  Federal  research  expenditures,  benefits  to  industry 
from  performance  of  Government  research,  and  the  impact  of  fed¬ 
erally  financed  research  and  development  on  competitive  position 
of  contractors. 

Concludes  that,  "The  imprecise  factual  indicators  discussed  in 
this  report  may  point  a  warning  that  the  total  effect  of  the 
research  and  development  effort  may  well  tend  to  increase  con¬ 
centration  of  economic  power.  Moreover,  that  evidence  indicates 
that  this  tendency  toward  concentration  may  be  accentuated,  and 
not  retarded,  by  the  administration  of  Government  financing  of 
research,  and  development,,. 

"Some  action  can  be  suggested  to  alleviate  some  of  the  features 
of  present  operations  which  seem  to  tend  toward  concentration. 

It  is  accordingly  recommended  that  consideration  be  given  to: 
first,  the  possibility  of  removing  certain  practical  obstacles 
to  the  participation  of  smaller  businesses  in  the  research  and 
development  effort;  and  second... a  reevalunt.ion  of  the  basic 
patent  policy  of  the  Department  of  Defense,  in  the  light  of 
current  defense  problems  and  the  increased  participation  of  Govern¬ 
ment  in  research  activity,  to  determine  whether  Government  acquis¬ 
ition  of  resulting  inventions  and  patents  would  be  more  in  the 
public  interest." 
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Text  of  report  reprinted  in:  U.S.  Congress.  House.  Committee 
on  Science  and  Astronautics.  Property  rights  in  inventions  made 
under  Federal  space  research  contracts...  Hearings...  86th  Cong., 
1st  sess.  on  Public  law  85-568...  1959,  p.883-90U. 

*■ 

U.S.  General  Accounting  Office.  Initial  report  on  review  of  adminis¬ 
trative  management  of  the  ballistic  missile  program  of  the  Depart¬ 
ment  cf  the  Air  Force.  Washington,  I960.  12hp. 

’’The  ballistic  missile  program  is  the  largest  single  military 
program  undertaken  by  the  United  States  involving  the  expenditure 
of  about  $2  billion  a  year.  The  need  to  accelerate  this  program 
and  the  lack  of  in-house  capability  within  the  Air  Force  prompted 
/the  decision/  in  195U  to  contract  with  a  private  corporation  for 
The  systems  engineering  and  technical  direction  cf  the  program. 
However,  although  more  than  5  years  has  elapsed,  the  Air  Force 
has  not  developed  an  in-house  capability  to  carry  cut  the 
functions  assigned  to  the  contraetor. 

"By  delegating  the  technical  aspects  of  this  management  to  a 
contractor,  the  Air  Force  has,  to  a  significant  degree,  removed 
itself  from  the  direct  management  of  the  program  and,  as  a 
practical  matter,  has  shifted  a  portion  ;f  its  responsibility 
for  the  success  of  this  crucial  program  to  a  contractor. 

"Vie  believe  that  a  program  of  this  importance  should  be  con¬ 
ducted  under  the  direct  leadership  and  responsibility  of  the 
Government  agency  to  which  it  is  entrusted. 

"...We  believe  that  it  would  be  advisable  for  the  Air  Force  to 
develop  in-house  capability  to  provide  systems  engineering  and 
technical  direction  for  its  ballistic  missile  program..." 

U.S.  General  Accounting  Office.  Report  on  survey  of  certain  aspects  of 
the  ballistic  missile  program  of  the  Department  of  the  Air  Force. 
Kay  19,  I960.  (In  U.S.  Congress.  House.  Committee  on  Post  Office 
and  Civil  Service.  Survey  of  certain  aspects  of  the  ballistic 
missile  program  of  the  Department  of  the  Air  Force...  Dec.  30, 

I960.  Washington,  U.S. Govt .Print .Off.,  I960,  p.8~50) 

Findings  cover  such  matters  as  standards  for  determination  of 
reasonableness  of  fees  and  for  reimbursable  costs,  rates  of  fixed 
fee  for  R-W/STL  and  Applied  Physics  Laboratory,  salary  rates  and 
personal  gains  made  by  key  employees  of  R-W/STL.  Stresses  the 
need  for  developing  in-house  capability  to  provide  systems  engin¬ 
eering  and  technical  direction  for  ballistic  missile  programs. 

U.S.  General  Accounting  Office.  Report  or.  survey  of  supplemental  pay¬ 
ments  to  contractor  employees  at  Department  of  Defense  test 
facilities.  Oct. 21,  1959.  (in  U.S.  Congress.  House.  Committee 
on  Post  Office  and  Civil  Service.  Survey  of  certain  aspects  of 
the  ballistie  missile  program  of  the  Department  of  the  Air  Force... 
Dec.  30,  I960.  Washington,  U.S. Govt .Print .Off.,  i960,  p.1-7) 


-  29  - 


The  review  discloses  that  contractor  employees  receive  travel 
allowances  although  located  at  Edwards  Air  Force  Base  for  exten¬ 
sive  periods;  that  a  DOD  study  showed  the  need  for  control  of 
supplemental  payments  made  by  defense  contractors  at  DOD  test 
facilities.  The  report  concludes  that  "in  nany  canes,  supple¬ 
mental  pay  is  justified  but  the  cost  principles  presently  con¬ 
tained  in  the  Armed  Services  Procurement  Regulations  are  not 
adequate  to  achieve  an  improvement  in  the  present  situation; 
that  greater  uniformity  is  warranted...  and  that  the  practice, 
in  many  cases  resulted  in  unnecessary  and  unreasonable  costs  to 
the  Government ..." 

U.S.  Library  of  Congress.  Legislative  Reference  Service.  The  United 
States  guided  missile  program.  Prepared  for  the  Preparedness 
Investigating  Subcommittee  of  the  /Senate7  Committee  on  Armed 
Services...  by  Charles  H.  Donnelly.  Washington,  U.S .Govt .Print. 
Off.,  1959.  12 9p. 

"This  report  is  a  study  of  United  States  policies  and  accom¬ 
plishments  in  the  development  of  its  missile  program.  It  is 
not  intended  to  be  historical,  though  enough  background  will  be 
laid  to  put  the  program  into  perspective.  It  is  intended  to 
aid  in  arriving  at  a  better  understanding  of  the  size  and  com¬ 
plexity  of  our  program..." 

Chapter  V,  "Organization  and  Control  of  U.S.  Guided  Fissile 
Program,"  p.3'3 -59 >  considers  Government  agencies  outside  the 
Department  of  Defense  as  well  as  those  in  the  Department.  Among 
those  within  the  Department  of  Defense  are  ARPA,  Ballistic 
Missiles  Committee,  Scientific  Advisory  Committee,  Weapons 
Systems  Evaluation  Group  and  the  Army,  Navy,  and  Air  Force 
missile  organizations. 

U.S.  Rational  Science  Foundation.  Funds  for  research  and  develop¬ 
ment  in  industry,  1952:  performance  and  financing.  'Washington, 

U .S .Govt .Print .Of f . ,  1961.  119p.  (MSF-61-32) 

Federal  funds  for  industrial  R.&D.  by  industry  and  siza  of 
company  for  1953,  p.5-8.  Data  for  1959  and  i960  is  reported  in 
Reviews  of  Data  on  Research  and  Development,  no. 30,  Sept.  1961. 

U.S.  National  Science  Foundation,  Scientific  research  and  develop¬ 
ment  of  nonprofit  organizations;  expenditures  and  manpower, 

1957.  Washington,  U.S .Gcvt. Print .Off.,  1961.  5£p*  (KSF-61-37) 

Data  on  expenditures  for  basic,  applied  and  developmental 
research  and  manpower  employed  in  Federal  contract  research 
centers  is  presented  on  pages  33-35*  Data  for  1953  is  reported 
in  Reviev;s  of  Data  on  Research  and  Development,  no.2h,  Cct.  I960. 
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Congressional  Record  and  Newspaper  Articles 

Congressional  record,  Aug. 5,  195?)  v.103,  p.1363?.  Review  of  atomic 
energy  program,  and  latest  authorization  bill  (H.R.8996). 

Representative  Kolifleld  is  critical  of  the  Atomic  Energy  Commis¬ 
sion.  Mentions  that  the  contract  negotiation  program  is-  carried 
on  in  three  different  ways:  by  privately  financed  projects}  by 
Government-owned  and  sponsored  reactors  for  experimental  or  demon¬ 
stration  purposes;  and  by  privately  sponsored  projects  with  some 
research  and  development  assistance. 

Congressional  record.  May  $,  i960,  v.lOe,  p.9600-9613.  Department 
of  Defense  appropriation  bill,  1961. 

Remarks  of  Representative  Gross,  critical  of  defense  contracts, 
cites  specific  firms,  such  as  Booz,  Allen  ft  Hamilton,  Institute 
for  Defense  Analyses,  Rand  Corporation  and  others,  on  p. 9612-9613. 

Congressional  record,  June  2,  I960,  y.106,  p.Alj719.  Competitive 
private  enterprise  in  space,  by  Ralph  J.  Cordir.er. 

Text  of  Mr.  Cordiner’s  address  at  the  University  of  California 
at  Los  Angeles  on  May  Is,  i960  in  which  he  states:  "In  the  ease 
of  atomic  energy  it  has  been  possible  to  erect  certain  reason¬ 
able  boundaries  a round  the  Government ’ a  research  and  development 
activities,  while  in  the  area  of  the  so-called  space  sciences, 
this  is  totally  impossible.  Tt  is  the  confusion  of  these  two 
types  of  technologies  which  has  led  to  the  National  Aeronautics 
and  Space  Administration  patent  clause,  which  is  so  unworkable 
and  poses  such  a  threat  to  the  independence  of  private  enter¬ 
prise.  An  even  more  disturbing  effect  of  the  growth  of  Govern¬ 
ment-sponsored  research  and  development  is  the  temptation  for  . 
the  Federal  Government  to  build  its  own  facilities  and  personnel 
in  the  technical  fields,  or  to  establish  so-called  nonprofit 
organizations  which  are  totally  dependent  on  Government  con¬ 
tracts.  However  generous  their  motives,  these  nonprofit  organi¬ 
zations  are  usurping  a  field  traditionally'  served  by  private 
consulting  firms  and  producer  companies,  and  hence  are  little 
more  than  a  blind  for  nationalized  industry  competing  directly 
with  private  enterprise  —  cn  a  subsidized,  nontaxpaying  basis." 

Congressional  record,  June  28,  1961,  v.107  (Temp,  file),  p.lC672- 
10698.  Department  of  Defense  appropriation  bill,  1962. 

Representatives  McCormack,  ilolifield,  Gross,  Mahon,  JCilday 
debate  the  complexities  of  modern  weapons  systems  and  current 
Defense  Department  trends  in  the  use  of  nonprofit  organizations. 
Aerospace  Corporation,  ip ace  Technology  Laboratories,  Inc., 
Ramo-Woold ridge  Coro,  are  discussed.  Mr.  Mahon  states  that  »we 
are  moving  toward  a  state  of  chaos  and  irresponsibility  in  this 
field,  and  somebody  with  a  firm  hand  is  going  to  have  to  watch 
the  situation  very  carefully."  (p. '10676)  Representative  Gross 
is  critical  of  the  salaries  of  the  executives  of  Aerospace 

(o. 106S2) 
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Congressional  record,  Aug. 3,  l?6l ,  v.10?  (Tens.  file),  p. 13979- 
139-0.  Refund  of  3359,000  by  Thorapson-S smo ooid ridge. 

fenntor  Case  brings  up  the  natter  of  a  refund  by  Thom.pson-Rano- 
Wooldridge,  Inc.,  a  contractor,  with  respect  to  the  pricing  of 
some  screv;s.  He  inserts  in  the  Record  ?.  letter  front  Secretary 
of  the  Air  Force  Zuckert,  an  Associated  Press  dispatch,  a 
Deportment  of  Defense  statement  for  the  Bureau  of  the  Budget, 
and  a  review  of  the  matter  by  the  General  Accounting  Office. 

Hew  York  Times,  Hay  ??,  I960,  sec..?,  p.l.  Rand  Corporation  furnishes 
brain  power  for  the  Air  Force,  by  3ill  Becker, 

A  description  of  the  organisation  and  functions  of  the  Rand 
Corporation. 

Hew  York  Times, -June  26,  I960,  p.l+.  Air  Force  forms  nev:  missile 
unit,  by  Gladwin  Hill. 

Describes  the  establishment  of  the  Aerospace  Corporation  and 
its  responsibilities. 

Hew  York  Times,  Nov. 3,  1961,  p.3?+.  A.E.C.  liberalizes  university 
fees,  by  John  17.  Finr.ey. 

Hew  policy  is  adopted  which  will  let  institutions  make  profit 
on  management  of  atom  la'coratorie s.  Contracts  will  follow  pattern 
of  cost-plus-fixed-fee  utilized  for  industry. 

Hew  York  Tines,  Hov.19,  1961.  p.l+.  Scientists  face  income  inquiry, 
by  John  17.  Finney. 

A  subcommittee  of  the  House  Armed  Services  Committee  will 
check  the  charge  that  some  are  profiting  from  Federal  research. 

Hew  York  Times,  Dec.L,  1961,  p.l+.  White  House  acts  to  keep  top 
scientists  in  U.S.  jobs,  bj  John  17.  Finney. 

Widespread  exodus  and  a  decline  in  quality  predicted.  Low 
pay  held  a  major  factor  in  resignations. 

'wall  Street  Journal,  Feb. 19,  I960,  p.l+.  Guilding  the  ivy  -  KIT 

points  up  rush  of  schools  into  Federal  and  business  research... 
by  Paul  Lance  ster . 

Discusses  the  magnitude,  problems,  and  implications  of  Federal 
support  of  research  at  the  universities  and  colleges. 

Wall  Street  Journal,  Dec.Jj,  1961,  p.l+.  Missile  managers.  Aerospace 
Corp.  stirs  criticism  of  Pentagon's  use  of  nonprofit  firms,  by 
Richard  F.  Roper. 

Some  industrialists  complain  of  the  competitive  threat  and 
criticise  salary  and  benefit  policies  of  these  companies. 

Tighter  controls  may  be  ahead. 

Wall  Street  Journal,  Dec. 6,  1961,  p.l+.  Cash  for  colleges  -  educators 
say  grants  from  II.  3.  often  warp  academic  program,  by  Edmund  K. 
Falternayer . 

Charges  that  there  is  undue  emphasis  on  sciences  and  graduate  work. 
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